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! The present mvention relates to regulaiton of siiin condition mvolving the topical application of a composition containing u vitamin 
i B3 compouno. especially niacmamide. The present invention also relates to regulation of skin condition involving topical application of 
a composition containing a vitamin Bj compound especially niacinamide, and a retinoid. The invention especially relates to regulation of 
signs of skin aging, more especially regulating visible and/or tactile discontinuities in mammalian skin texture, including discontinuities 
associated with aged skin, involvmg the topical application of such compositions. The present invention relates to both prophylactic and 
therapeutic regulation of skin condition. In preferred embodiments, the vitamin B3 compound is substantially free of the salt form and is 
I uncomplexed. the vitamin B3 compound is niacmamide. and the carrier contams a hydrophiiic diluent. 
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METHODS OF REGULATING SKIN APPEARANCE WITH VITAMIN B3 

COMPOUND 

5 



»0 TECHNICAL FTFf n 

The present invention relates to topical compositions containing a vitamin B3 
compound for regulating the condition of skin, especially for regulating visible and/or 
taaile discontinuities in skin assoaated. eg., with skin agmg. Preferred 
compositions contain niacuiamide. 

15 CROSS RFFFRF>f(-F 

This application claims priority under Title 35, United Sutes Code 119(e) 
from Provisional AppUcation Serial No. 60/016,043, 61ed April 23. 1996. Provisional 
AppUcation Serial No 60/025,242. filed September 16, 1996, and Provisional 
AppUcation Serial No 60/028.902. filed October 21, 1996. This application is a 

20 continuation-in-part of U.S. Application Serial No. 08/554.067, filed November 6. 
1995. 

B ACKGROI INn f>F THE rNVENTTftN 
Many personal care produas currently available to consumers are directed 
pnmarily to improving the health and/or physical appearance of the skin /Kmong 

25 these skin care products, many are directed to delaying, nunimizing or even 
eliminating skin wrinkling and other histological changes typically associated with the 
aging of skin or environmental damage to human skin. 

Skin is subjea to insuks by numy extrinsic and intrinsic factors Extrinsic 
faaors inchide ultraviolet radiation (e.g., from sun exposure), environmental 

30 poUution, wind, beat, low humidity, harsh surfactants, abrasives, and the like 
Intrinsic foaors include chronological aging and other biochemical changes from 
within the akin. Whether extrinsic or intrinsic, these factors result in visible signs of 
skin aging and environmental damage, such as wrinkling and other forms of 
roughness (including increased pore size, flaking and skin lines), and other 

35 histological changes associated with skin aging or damage To many people, skin 
wrinkles are a reminder of the disappearance of youth. As a result, the elimination of 
wrinkles has become a booming business in youth-conscious societies. Treatments 
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range from cosmetic creams and moisturizers to various forms of cosmetic surgery. 

Extrinsic or intrinsic factors may result in the thinning and general 
degradation of the skin. For example, as the skin naturally ages, there is a reduaion 
in the cells and blood vessels that supply the skin. There is also a flattening of the 
5 dermal-epidermal junction which results in weaker mechanical resistance of this 
junaion. SfiS, for example, Oikarinen, "The Aging of Skin: Chronoaging Versus 
Photoaging," PhotodermcaoL PhotoimrmmoL Pkotomed.^ vol. 7, pp. 3-4, 1990, 
which is incorporated by reference herein in its entirety. 

It has now been found that vitamin B3 compounds, including niacinamide, 
10 provide benefits in regulating skin condition previously unrecognized in the art of 
which the present inventors arc aware. For example, topical niacinamide can regulate 
the signs of skin aging, e.g., reduce or eflFace the visibility of the fine lines, wrinkles, 
and other forms of uneven or rough sur&ce texture associated with aged or 
photodamaged skin. It has also now been found that topical compositions containing 
15 a vitamin B3 compound and a retinoid provide benefits in regulating skin condition 
previously unrecognized in the an of which the present inventors are aware. For 
example, such compositions enable the regulation of signs of skin aging with 
decreased potential for retinoid dermatitis. In addition, the vitamin B3 compound in 
combination with certain retinoids synergistically regulates signs of skin aging, 
20 especially visible and/or tactile discontinuities in skin texture associated with aged 
skin, including fine lines and wrinkles. 

It is therefore an object of the present invention to provide topical 
compositions for prophylactically and/or therapeutically regulating mammalian skin 
condition (espedaily of human skin, more especially facial skin), containing a vitamin 
25 B3 compound, especially niacinamide. 

It is another object of the present invention to provide topical compositions 
for prophylactically and/or therapeutically regulating signs of mammalian skin aging, 
containing a vitamin B3 compound, espedaily niacinamide. 

It is another object of the present invention to provide topical compositions 
30 for prophytacucalty and/or therapeutically regulating visible and/or tactile 
discontinuities in mammalian skin texture, inchiding fine lines, wrinkles, enlarged 
pores, roughness and other skin texture discontinuities associated with aged skin, 
containing a vitamin B3 compound, especially niacinanude. 

Other objects of the present invention are to provide such topical 
35 compositions fiirther comprising a retinoid. 

The present invention also relates to methods of providing such regulation 
using the subject compositions. 
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SUMMARY np THE n^VTl n].. 

^'l "^' °f "■Kii.ion Involves U,e 

.op.cal wl.c«on of . coo,po«.io„ conu^g . ^ con,pound. «p,!j^ 

'"P-" •PPli-tio- of . co^po^H^ co„.«,„g i vi..^ B3 con-poJ 

m , *«>"'i™'«i- 
m mmmh^ sian .ooure. i«luding disco„ti«mi« ««««d «iA skin. 

■0 both praphylaa.c and therapeulic regubuon of *in condition 

pref^tred «nbodimo,t5, th. vit««n Bj compound is subttmtially ft« „f 
.K. salt fonn and is uncompl«cd, th. ,it«nin B, compound is niacinantide. ^ tl,. 
camer contauis a hydrophilic diluent. 

PETAILED DFSCRTPTTQi^ t he T>A/P>rn n|a 
AU percentages and ratios used herein are by weight of the total composition 
and all measurements made are at IS'C, unless othervase designated 

The compositions of the present invention can comprise, consist essentially 
dlc^irr « weU as optional ingredients and component 

descnbed herem. A, used herem, "consisting essentiaUy of- means that the 
composition or component may include additional ingredients, but only the 
add.uonal mg«d.ent, do not materially alter the basic and novel characteristics of the 
clamied composioons or methods. 

„ti,«y!^ Pubtotion. cited l,«in „. h«by .„ ^ 

Tie tenn -topicl .pplic«ion-. a. „,«| h«dn, mean, to apply or spre^i the 
«»»PO«t«)n. of ite preso, i„v««io« omo the arte, of the slcin. 

TKe t.™ •ttainwologic.lly.Me.pttbie,- „ used henin. means that the 
compost^ns or c«,von«,t. ,h.«,f so desciW ^ suit*!, fo, us. in contact with 
h™»» si™ wtthou. undue toxioty. incompatibility. i^aWBty. dtergic response, and 

The tetm -safe ,fli«i,e amount- as use) he,«« me«u „ of . 

c^nd or compo«tion suiSdem sigriiic«,Uy it-uc. a positive b«,eft 
*, IT or fed beneat. includin, independ««.y th^ 

^«^o«dhe,«„ but low enough to .™id setiou. side eftcs. i.e., to provide 
a r.«on.ble l«n.fe to nslc ratto, within the scope of «xmd judgmo,, of the skilW 



wo 97/39733 



PCT/US97/06680 



4 

artisan. 

The compositions of the present invention are useful for topical appUcation 
and for regulating skin condition, including visible and/or tactile discontinuities in 
skin (especially the skin surface; such discontinuities are generaUy unde^ed ). Such 
discontinuiues may be induced or caused by internal and/or external factors, and 
inchidc the signs of skin aging described herein. -Regulating skin condition" includes 
prophylacticaUy regulating and/or therapeutically regulating skin condition, including 
visible and/or tactUe discontinuiues in skin. As used herein, prophylaaically 
regulating skin condition includes delaying, minimizing and/or preventing visible 
and/or tactile discontinuities in skin. As used herein, therapeutically regulating skin 
condition includes ameliorating, e.g.. diminishing, minimizing and/or eflFacing, 
discontinuities in skin. Regulating skin condition involves improving skin appearance 
and/or feel. 

The compositions of the present invention are useful for regulating signs of 
skin aging, more especially visible and/or tactile discontinuities in skin texture 
associated with aging. "Regulating the signs of skin aging" includes prophylaaically 
regulating and/or Uierapeutically regulating one or more of such signs (similarly, 
regulating a given sign of skin aging, e.g., lines, wrinkles or pores, includes 
prophylaaically regulating and/or therapeutically regulating that sign). As used 
herein, prophylaaically regulating such signs inchides delaying, minimizing and/or 
preventing signs of skin aging. As used herein, tiierapeutically regulating such signs 
includes ameliorating, e.g., diminishing, minimizing and/or efl&cing signs of skin 
aging. 

"Signs of skin aging" include, but are not limited to, aU outward visibly and 
tactileiy perceptible manifestations as well as any other macro or micro effects due to 
skin aging. Such signs may be induced or caused by intrinsic faaors or extrinsic 
factors, e.g^ chronological aging and/or environmeittal damage. These signs may 
rewh from processes which indude. but are not limited to, the development of 
textural discontinuities such as wrinkles, inchiding both fine superficial wrinkles and 
coarse deep wrinkles, skin lines, crevices, bumps, large pores (e.g.. associated with 
adnexal stnictures such as sweat gland ducts, sebaceous glands, or hair follicles), 
scaliness, flakiness and/or other fonns of skin unevenness or roughness, loss of skin 
elasticity Ooss and/or inactivation of functional skin elastin), sagging (including 
puflBness in the eye area and jowls), loss f skin firmness, loss of skin tightness, loss 
of skin recoil from deformation, discoloration (including undereye circles), blotching, 
sallowness, hyperpigm nted skin regions such as age spots and fiwkles, keratoses, 
abnormal differemiati n, hyperkeratinization, elastosis, collagen breakdown, and 
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o-her hisotogid cl„„g« in ,h. sua*™, con^ 

vascular sys,«« (. g.. «la«gi.cusi. or spider v.ssd.). and underlying .issues 
espeaally those proximate to the skin. 

It is to be understood that the present invention is not to be limited to 
regu at.on of the above mentioned "signs of skin aging" which anse due to 
mechanisms assodated w,th skin aging, but is intended to include regulation ofsaid 
signs respective of the mechanism of origin. As used herein, "regulating skin 
condiuon .s mtended to include regulaUon of such signs irrespeaive of the 
mechanism of ori gin 

The presem invention is especially useful for therapeutically regulating visible 
and/or tactile discontmuiues in mammalian skin texture, including texture 
discontinuities associated with skin aging. As used herein, therapeutically regulating 
such discontinuities mdudes ameUorating. e.g.. diminishing, minimizing and/or 
effaang visible and/or tactile discontinuities in the texture of mammalian skin, to 
.hereby provide improved skin appearance and/or fed, e.g.. a smoother, more even 
app^rance and/or fed. Such visible and/or tactile discontinuities in skin texture 
mchide crevicea. bumps, pores, fine lines, wrinkles, scales, flakes and/or other forms 
of tectural unevenness or roughness associated with skin aging. For example, the 
length, depth, and/or other dimension of lines and/or wrinkles are decreased the 
apparent diameter of pores decreases, or the apparent hdght of tissue immediately 
proximate to pore openings approaches that of the interadncxal skin. 

The present invention is also espedaUy useful for prophylactically regulating 
visible «^or tactile discontinuities in mammalian skin texture, mcluding texture 
discontuiurties assod-ed with skin aging. As used herdn. prophylactically regulating 
sud. discontu-uties indudes delaying, nummizing and/or preventing visible and/or 
i^e ducontinuhies in the texture of m«nmdian skin, to therd,y provide improved 
skm appeanmce and/or fed, e.g., a smoother, more even .ppeanmce and/or fed 

The compositions of the present invention are dso useful for promoting 
^rfoliauon of the skin. N^.thout inte«ling to be bound or limited by Uieory. it i! 
bdieved U»t the compositions containing the vitamin B3 compound, paniculariy 
n«cuum.de. stmigthen the energy state of cdls regulating exfoliation, resulting in 
nonnahzauon of epidermal differentiation and keratinization. 
Vnamin Bt component 

The compositions of the present invention comprise a safe and effeaive 
amount of a vitamin B3 compound. The compositions of the present invention 
prrferably «mpnse from about 0.01% to about 50o/.. more preferably from about 
0. 1 /. to about 10%. even more preferably from about 0.5% to about 10% and stUl 



wo 97/39733 



PCT/US97/06680 



more preferably from about 1% lo about 5%, most preferably from about 2% to 
about 5%, of the vitamin B3 compound 

As used herein, ''vitamin B3 compound" means a compound having the 
formula: 

wherein R is - CONH2 (i.e., niacinamide), - COOH (i.e., nicotinic acid) or - CH2OH 
(i e., nicotinyl alcohol); derivatives thereof; and salts of any of the foregoing. 

Exemplary derivatives of the foregoing vitamin B3 compounds include 
nicotinic acid esters, including non-vasodilating esters of nicotinic acid, nicotinyl 

10 amino acids, nicotinyl alcohol esters of carboxylic acids, nicotinic acid N-oxide and 
niacinamide N-oxide. 

Suitable esters of nicotinic add include nicotinic acid esters of Ci-C22, 
preferably Ci^ig, more preferably Cj-Cg alcohols. The alcohols are suitably 
straight-chain or branched chain, cyclic or acyclic, saturated or unsaturated Oncluding 

IS aromatic), and substituted or unsubstituted. The esters are preferably non- 
vasod'dating. As used hereiju "non-vasodilating* means that the ester does not 
commonly yield a visible flushing response after application to the skin in the subject 
compositions (the majority of the general population would not experience a visible 
flushing response, although such compounds may cause vasodilation not visible to 

20 the naked eye). Non-vasodilating esters of nicotinic acid include tocopherol 
nicotinate and inositol hexanicotinate; tocopherol nicotinate is preferred 

Other derivatives of the vitamin B3 compound are derivatives of niacinamide 
resulting from substitution of one or more of the amide group hydrogens. 
Noniimiting examples of derivatives of niacinamide useful herein include nicotinyl 

25 amino adds, derived, for example, from the reaction of an activated nicotinic acid 
compound (e.g.. nicotinic add azide or nicotinyl chloride) with an amino acid, and 
nicotinyl alcohol esters of organic carboxylic acids (e.g.. Cl - C18). Specific 
examples of such derivatives indude nicotinuric add (C8HgN203) and nicotinyl 
hydroxamic add (C^l^i^^ ^ch have the following chemical structures: 

30 nicotinuric add: 
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o o 

II II 

.C-NH-CHj-COH 



nicotinyl hydroxamic acid: 
O 
II 

.C-f*H-OH 




Exemplary nicotinyl alcohol esters include nicotinyl aJcohol esters of the 
carboxylic adds salicyUc add, acetic add, glycoUc add, primitic add and the liice 
Other non-limiting ex«nples of vitamin B3 compounds use&l herein are 2. 
chloronicotmamide, 6.aminonicotin«nide. 6.methylnicotinamide. n-methyl- 
nicounamide. n.n.diethylnicotin«nide. n.(hydroxymethyI).nicotinamide. quinolinic 
aad un.de. nicotinaniiide. n-benzylnicotinamide, n^hytaicotinamide, nifenazone 
mcoimaidehyde. isonicotinic acid, methyl isonicotinic add. thionicotinamide 
malamide. l-O-pyridylmethyl) urea. 2.mercaptonicotinic add. nicomol. and' 
niaprazine. 

Examples of the above vitamin B3 compounds are weU known in the art and 
are comm*.dalIy available from a number of sources, e.g.. the Sigma Chemical 
Comp«,y (St. Louis. MO); ICN Biomedicals. Inc. (Imn. CA) ««J Aldridt Chemical 
Company (Milwaukee. WI) 

One or more vitamin B3 compounds may be used herdn. Prefened vitamin 
B3 compounds are niadnamide and tocopherol nicotinate. Niadnamide is more 
preferred. 

Wh« used, salts, derivatives, and salt derivatives of niadnamide are 
preferably those having «ibsta„tiaUy the same efficacy as madnamide in the methods 
of regulatmg skm condition described herein. 

Sahs of the vitamin B3 compound are also useful herdn. Nonlimiting 
ex-nples of sdts of the vitamin B3 compound useful herdn indude organic or 
morganic salts. sud» as inorganic salts with anionic inorganic spedes (e.g.. chloride 
brom.de. .odide. carbonate, preferably chloride), and organic cartK)xyUc acid salti 
(.ncludmg m no-, di- and tri- CI . CI8 carboxylic add salts, e.g.. aceute. salicylate 
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glycolate, laaate. malate. citrate, preferably monocarboxyiic acid salts such as 
acetate). These and other salts of the vitamin B3 compound can be readUy prepared 
by the skiUed artisan, for example, as described by W. Wenner. "The Reaction of L- 
Ascorbic and D-Iosascorbic Acid with Nicotinic Acid and Its Amide'. J Organic 

5 Chemistry. VOL. 14. 22-26 (1949). which is incorporated herein by reference. 
Wenner describes the synthesis of the ascorbic acid salt of niacinamide. 

In a preferred embodiment, the ring nitrogen of the vitamin B3 compound is 
substantiaUy chemically free (e.g., unbound and/or unhindered), or after deUvery to 
the skin becomes substantiaUy chemically free ("chemicaUy free" is hereinafter 

10 alternatively referred to as "uncomplexed"). More preferably, the vitamin B3 
compound is essentially uncomplexed. Therefore, if the composition contains the 
vitamin 83 compound in a salt or otherwise complexed form, such complex is 
preferably substantially reversible, more preferably essentiaUy reversible, upon 
delivery of the composition to the skin. For example, such complex should be 

IS substantiaUy reversible at a pH of from about 5 .0 to about 6.0. Such reversibility can 
be readily determined by one having ordinary skUl in the art. 

More preferably the vitamin B3 compound is substantiaUy uncomplexed in 
the composition prior to deUvery to the skin. Exemplary approaches to minimizing 
or preventing the formation of undesirable complexes include omission of materials 

20 which form substantiaUy irreversible or other complexes with the vitamin 83 
compound. pH adjustment, ionic strength adjustment, the use of surfactants, and 
formulating wherein the viumin 83 compound and materials which complex 
therewith arc in different phases. Such approaches are weU within the level of 
ordinary skiU in the art. 

25 Thus, in a preferred embodiment, the vitamin 83 compound contains a limited 

amoum of the sah form and is more preferably substantiaUy free of salts of a vitamin 
83 compound. Preferably the vitamin 83 compound contains less than about 50% of 
such sah, and is more preferably essentiaUy free of the salt form. The vitamin 83 
compound in the compositions hereof having a pH of from about 4 to about 7 

30 typicaUy contain less than about S0% of the salt form. 

The vitamin 83 compound may be included as the substantiaUy pure material, 
or as an extraa obtained by suitable physical and/or diemical isolation from natural 
(e g., plant) sources. The vitamin 83 compound is preferably substantiaUy pure, 
more preferably essentiaUy pure. 

35 Carrier 

The compositions of the present invention comprise a dermatologicaUy 
acceptable carrier within which the vitamin 83 compound is incorporated to enable 
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the ^ B3 co,^ „p,io„., o.h„ .c.iv« ,o 6. ddivered ,o .he sto a. .„ 
approp„«. conc««ti„„. The earner can .h„. .„ ^ . aUuen, disp«s«„, solvo,, 
or . . hk. for .h. .c»v.(s) which .«ur« ,ha, i, c.„ h. appU«, ,„ and dis,nbu.J^ 
ev«Jy over ,he «I««J t.,g« „ „ .ppcopriK. conc««tf on 

The COT« m.y conuin oneor more d.™.u,logic.lIy accqnable solid senu- 

: " "^"^.^'^ ^"-^ canier .ayTe 

dem-arolospcal benefit of iu own. Coac««,«i.„, of .h. c^c^^^^ 
came, select ^ ^ con«««,«i.,a of «,e J op.io«^ 

components. fhwiuu 

Suiuble camera .ndude convention.! or oAer^ known curiera Um are 

IZt h r"^" ^ and chen^cany 

con,pa.,ble w.,h ^e eaaenual components deacribod herd^ ^ ^ „„, 

.mpa. «abd„y. efficacy or oU,er use b««fi„ associated with ^ composition, of thl 

pres«« mvencton Preferred component, of the composition, of invenuon shodd 

be c^l. of bong comingled in a m«»e, ».ch th.. there i, «, i„t.r«:tion which 

2;dj«b««,u.Ily reduce the efliccy of th. co«p..i.ion under ordin«y „,. 

orodu-'?' T "'J?" "tiJized « I- pres^n invemion dq»nds on the type of 
product focm da«d (b, th. composition The topical compositions useful in the 
™ may b, m«i. i„to a wide v,ri«y of produa fonm such as are 
«a»wn tn the Tl** indude. bu, are not limit«i to. lotions. cre«ns. gels, sticks 
^'-"^ P«.* and cosmetics (eg., solid, semi- J. or ,i,u,d 

«du*ng fou«l«io«^ eye-maka^p. pigmented or non-pigmented Up 
..g, lipatick^ -Id th. like). Th... p^„„ ^ 

W» of c«,«. mdudin* bu. no. limi^l ,0. soluti™,.. aerosols, emulsions, gds. 
solida, and bposoroes. * 

A, Jt?™'.!!f*" * •««P<«»>l.. hydrophiUc diluo,. 

tl 7^. ^' "» ^ B3 compound can 

^1 <^v«l or 0U««« i„con«,«d. H,d«,pWlic diht«,t. include 

«««-,org«»chydn,phl.cdih«m.«h..k««,,nonovde«dcohol.(eg C.-Ca) 
«Kl bw molecular weight glycoU «l polyoU. i«Wing 'J' 

1?.' «^ '-y^ glycol 1^4. 

^ol^tol ester, U^h.^ «h«.„^ ^ ^ 

^01 ^ propyl ^^u«d ethen. p,opo„u,.d «h« and combinauon. 
W. Wawtaapreferr^idUuen.. The compo^tion prrfoably comp,«, from 
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10 



15 



about 80% to about 99.99% of the hydrophilic d.lucnt and th vitamin B3 compound 
in the above deschbed amounts. 

Soluuons according to the subject invention typically include a 
dermatologicaUy acceptable hydrophiUc dUuent. Solutions useful in the subjca 
invention preferably contain from about 80% to about 99.99% of the hydrophiUc 
dUuent and the vitamin B3 compound in the above described amounts. 

Aerosols according to the subjea invention can" be formed by adding a 
propcUant to a solution such as described above. Exemplary propellants include 
chloro-fluorinated lower molecular weight hydrocarbons. Additional propeUants that 
are useful herein are described in Sagarin, Cosmetir^ Sri^.^ ^ T^^hnninyv 2nd 
Edition, Vol. 2. pp. 443-465 (1972). incorporated herein by reference. Aerosols are 
typically applied to the skin as a spray-on product. 

Preferred carriers comprise an emulsion such as oU-in-water emulsions, 
water-in-oU emulsions, and water-in-silicone emulsions. As wiU be understood by 
the skilled anisan, a given component will distribute primarily into either the water or 
oil/silicone phase, depending on the water solubility/dispersibiUty of the component in 
the composition. Preferred vitamin B3 compounds distribute primarily into the 
aqueous phase OU-in-water emulsions are especially preferred. 

Emulsions according to the present invention generally contain a solution as 
20 described above and a Upid or oU. Lipids and oils may be derived from animals, 
plants, or petroleum and may be natural or synthetic (i.e.. man-made) Preferred 
emulsions also contain a humectant. such as glycerin. Emulsions wiU preferably 
further contain from about 1% to about 10%. more preferably from about 2% to 
about 5%, of an emulsifier. based on the weight of the carrier. Emulsifiers may be 
25 nonionic. anionic or cationic. Suitable emulsifiere are disclosed in, for example. U.S. 
Patent 3.755.560. issued August 28. 1973. Dickert ct ai.; U S Patent 4.421,769. 
iswed December 20. 1983. Dixon et al.; and McCutcheon's Detergents and 
Emy l lifiga. North American Edition, pages 317-324 (1986). each incorporated 
herein by reference. 

30 The emulsion may also contain an anti-foaming agent to minimize foaming 

upon appUcation to the akin. Anti-foaming agents inchide high molecular weight 
silicones and other materials well known in the art for such use. 

Suitable emulsions may have a wide range of viscosiues, depending on die 
desired product f rm. Exemplary low viscosity emulsions, which are preferred, have 
35 a viscosity of about 50 cemist kes or less, more preferably about 10 centistokes or 
less, most preferably about 5 centistokes or less. 

Prefierred water-in-silicone and oU-in-water emulsions are described in greater 



wo 97/39733 PCTAJS97/06680 

U 

detail beiow. 

Si Water-in^iil icong f ni^«i| j^,. 

W„er.„,.silico« .™.u.ons conuin . co,..™,oa, silic«« ph«e a™j a 
dispersed aqueous phase. 

(i) Continuous silicni^ p^^^^ 

Pr.fe,r«l w«„.in.siJico,« of U» pre«„ |.„«tion comprise from 

abo.. 1% .0 .bom 60%. p„f.„bly from about 5% .o ahou. 40%. mor. preferlbZ 
from abou. 0./. .„ .bou. JO-/., by waigh. of . con.™ou. «Uco« pbL ^ 

discommuous aqueous phase described hereiiufter. 

TlKcontuHaous silicon, phase com.i„s,polyorgaK«Uo«»eoa. A pref«Ted 
w«e,.,.sU.c<.„e emulsion system is fo™„,„ed ,o provide an o^drtt^ ^ 
^. for .he opuonal r-moi. The continuous sUicon. phase of .h«. ^ 
eraulstons compn.., b«w.e, about 50-/. ^ about 99.9% by „L, of 
Z^^rT"^ ..s, than about 50% by wdght of a «^s^ oil h „ 

70% to about 99.9%. «rf mo,, prefenbly from about 80% to about 99 9% 

0% non^con. oU^ ^ ^ ^ 

30%. even more preferably less than about I0«/. anW m«« . 

2% hv u,^»kt «f .u • "^"^^ preferably less than about 

1^1 of the comtnuou, «Iico„e phase. These preferred emulsion systems 

Lmolr ^"'•"^' .r'^ '° '-^^ over extended periods of t Je than 

P^rganosdoxa^ od. Concentrations of non-siBcone oOs in the continuous siUcone 
h^e « m^ or avoided altogether so as to further enhance oxidative stabifity 

"I -Pend^g U S. P«em AppUcadon Serial No. 08/570.275, Z 

December II. 1995. m the names of Joseph Michael Zukowsld. Brent William 

Mason. Larry Richard Robinson and Grett&Mra*»H;n-i. ^ • 

reference HMebrand, ucorporated herein by 

The organopolysiloxane oil for use in the eAmn/>.M^. . .. 

, ... "»c in me composition may be vo atile. non- 

»«. m thu c^tott refen .0 tbo,. .i,i,„^ ^ „ 

sl^e , 't^' " ""^ » -W' "■««. «f,„ ,0 aU other siBcn oils. 

Sutuble o,8«»,poly,j,^ , ^ variety of »lico„.s 



wo 97/39733 



PCT/US97/06680 



12 



10 



spanning a broad range of volaUlities and v,scosmes. Examples of suitable 
organopolysiloxane oils include polyalkylsUoxanes. cycUc polyalicylsiloxanes. and 
polyalkyiaryisiloxanes. 

PolyalkylsUoxanes useful in the composition herein include polyalkylsiloxanes 
with viscosiues of from about 0.5 to about 1.000,000 centistokes at 25°C. Such 
polyalkylsiloxanes can be represented by the general chemical formula 
R3SiO(R2Si01xSiR3 wherein R is an alkyl group having from one to about 30 
carbon atoms (preferably R is methyl or ethyl, more preferably methyl; also mixed 
alkyl groups can be used in the same molecule), and x is an integer from 0 to about 
10,000, chosen to achieve the desired molecular weight which can range to over 
about 10.000,000. Commercially available polyalkylsUoxanes include the 
polydimethylsUoxanes. which are also known as dimethicones. examples of which 
include the VicasU® series sold by General Electric Company and the Dow Coming 
® 200 series sold by Dow Coming Corporation. Specific examples of suitable 
15 polydimethylsUoxanes include Dow Coming® 200 fluid having a viscosity of 0.65 
centistokes and a boUing point of 100«C. Dow Coming® 225 fluid having a viscosity 
of 10 centistokes and a boUing point greater than 200°C, and Dow Coming® 200 
fluids having viscosities of 50, 350. and 12.500 centistokes. respectively, and boiling 
points greater than 200°C Suitable dimethicones include those represented by the 
20 chemical formula (CH3)3SiO[(CH3)2Si01x[CH3RSiO}ySi(CH3)3 wherein R is 
straight or branched chain alkyl having from two to about 30 carbon atoms and x and 
y are each integers of 1 or greater selected to achieve the desired molecular weight 
which can range to over about 10.000.000. Examples of these alkyi-substituted 
dimethicones inchide cetyl dimethicone and lauryl dimethicone. 
25 Cyclic polyalkylsUoxanes suitable for use in the composition include those 

represented by the chemical formula [SiR2-0]n wherein R is an alkyl group 
(preferably R is methyl or ethyl, more preferably methyl) and n is an integer from 
about 3 to about 8. more preferably n is an integer from about 3 to about 7, and roost 
preferably nu an integer from about 4 to about 6. When R is methyl, these materials 
30 are typicaUy referred to as cydomethicones. CommerdaUy avaUable 
cyclomethicones inchide Dow Coming® 244 fluid having a viscosity of 2.5 
centistokes. and a boUing point of 172«C, which primarily contains the 
cydomethicone tetramer (i.e. n-4). Dow Coming® 344 fluid having a viscosity of 
2.5 centistokes and a boUing point of 178*C, which primarily contains the 
35 cydomethicone pcntamer (i.e. n-5), Dow Coming® 245 fluid having a viscosity of 
4 2 cemistokes and a boUing point of 205'»C, which primarily contains a mixnire of 
the cydomethicone tetramer and pentamer (i.e. n=4 and 5), and Dow Coming® 345 
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nuid having a viscosiq, of 4 5 c«,Us.ok« ^ . td^, 

Also useful « m«m.u such « ttimBhylsiloxysili^e. wKchJs a poly™«(c 

wherein X is an integer from .bout 1 to about sno .-J • 2J3»'"l/2WSi02)y, 
about 500 a™ .„ ^""•'"""'O ""I ymmteger from about 110 
about 50O A contnteraaUy .v«l.bl. ttimetMsiloxy^liatt. i, sold « a mbtmr. with 
dimethicone as Dow Coming® 593 fluid. • nuwure witn 

Dintethiconol, are dso suitable for use in the composition. These compounds 
can be represemed by the chemical fonnulas RjSiO(R,Si01 SiR^r^ 
HOR,S,OfR:SiO,.S*,0„ wherem R is an al^ g™, ^''^'Zjt 
elhyl. more preferably m«hyl) and x is an integer fr™„ 0 to about 500 Z 
achieve the desired molecular w«.h. r- „ ' '° 

esuea molecular weight. Commeraally avubble dinwhiconols are 

Polyalkylaryl siloxanes are also suitable for : ,u 

wonglhepolyalkylsiloxueiaredifflelhicones. 

•^contimwu, silicon, phase may cont^n on. or more non. 
s^ods. Concauration. of non-stlic^.. ^ ^ ^ ^ 

^^m" » « » fimher enh^Ke oxidativ 

^of.hesa.ct«,r.t,noidintb.coi,^,i.«^ Suitabte non-silicon. o.ls hav. a 
™*mg potjit of about 25-C or l« unde, ^ ..„„„^ ^ 

Examples of non-sdicone Oils suitable for i«* in ^ ... 

.w .. . ^wnc lor use in the contuiuous silicone ohase are 

oUx etc.. ««»isymhetic 

about ISt' t»."T'lT"'" 6»m about 30% .0 

from *o«. 70./. to about 80-/. of . disp««, ^ ln \n^ 

«nn -disper^d pKas.- is a ten. J „ ^ ^r^^^ 
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which means that the phase exists as small particles or droplets that are suspended in 
and surrounded by a continuous phase. The dispersed phase is also known as the 
internal or discontinuous phase. The dispersed aqueous phase is a dispersion of smaU 
aqueous particles or droplets suspended in and surrounded by the contiiiuous silicone 
S phase described hereinbefore. 

The aqueous phase can be water, or a combination of water and one or more 
water soluble or dispersible ingredients. Nonlimiting examples of such optional 
ingredients include thickeners, acids, bases, salts, chelants, gums, water-soluble or 
dispersible alcohois and polyols, buffers, preservatives, sunscreening agents, 
10 colorings, and the like. 

The topical compositions of the present invention will typically comprise from 
about 25% to about 90%, preferably from about 40% to about 80%. more preferably 
from about 60% to about 80%. water in the dispersed aqueous phase by weight of 
the composition. 

IS (m\ Emulsifier for dispgrM^g thg agti^yj^ ph«flt 

The water-in-silicone emulsions of the present invention preferably comprise 
an emulsifier. In a preferred embodiment, the compositton contains from about 0. 1% 
to about 10% emulsifier, more preferably from about 0.5% to about 7 5%, most 
preferably from about 1% to about 5%, emulsifier by weight of the composition The 

20 emulsifier helps disperse and suspend the aqueous phase within the continuous 
silicone phase. 

A wide variety of emulsifying agents can be employed herein to form the 
preferred water-in-silicone emulsion. Known or conventional emulsiiying agents can 
be used in the composition, provided that the selected emulsifying agent is chemicaUy 

25 and physically compatible with essential components of the composition, and 
provides the desired dispersion charaaeristics. Suitable emulsifiera include silicone 
emulsifiers, non-ailicon-containing emulsifiers, and mixtures thereof, known by those 
skilled in the art for use in topical personal care products. Preferably these 
emulsifiers have an HLB value of or less than about 14, more preferably from about 2 

30 to about 14, and most preferably from about 4 to about 14. Emulsifiers having an 
HLB value outside of these ranges can be used in combination with other emulsifiers 
to achieve an effective weighted average HLB for the combination that falls within 
these ranges. 

Silicone emulsifiers are prefinred. A wide variety of silicone emulsifiers are 
35 usefiil herein. These silicone emulsifiers are typically organically modified 
organopolysiloxanes. also known to those skilled in the art as silicone surfactants. 
Usefid silicone emulsifiers include dimethicone copotyols. These materials are 
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polydimethyl siloxanes which have been modified to include polyether side chams 
such as. polyethylene oxide chains, polypropylene o«dc chains, mutures of these 
chams, and polyether chains containing moieties derived from both ethylene oxide 
and propylene oxide. Other ex«nples include aJkyl-modified dimethicone copolyols 
. e . compounds which contain C2-C30 pendant side chmns StiU other usefui 
d.meth.cone copolyols include materials having various cationic, itionic. amphoteric 
and zwitterionic pendant moieties. 

The dimethicone copolyol emulsifiers useful herein can be described by the 
following general stnicture: 




wherein R is CI-C30 straight, branched, or cycUc aikyl and R2 is seleaed from the 
group consisting of 

-<CH2)„-0-<CH2CHR30)m-H. 

and 

-(CH2)„-CKCH2CHR3o)m-(CH2CHR4o)o-H. 
wherein n is an integer from 3 to about 10; r3 a«J r4 „e selected from the group 
constsung of H C1-C6 stnught or branched chain allcyl such that r3 and r4 are 
not smmltaneously the same; and m. o. x, ami y are selected such that the molecule 
has overall molecular weight from about 200 to about 10.000.000, with m, o x, 
and y bemg independently selected from integers of zero or greater such that m and o 
are not both simultaneously zero, and z being independently seleaed from integers of 
I or greater. It u recognized that positional isomers of these wpolyols can be 
achieved. The chemical represenutions depiaed above for the r2 moieties 
contammg the r3 and R4 group, are not meant to be Umiting but are shown as such 
for convenience. 

Also useful herein, although not strialy classified as dimethicone copolyols, 
sdico.* suA^ a, depiaed in the stnioures in the previous pamgnmh 
wheremR2is: r r 

-<CH2)„-0-R5. 
wherein r5 i, , cationic, anionic, amphoteric, or zwitteri nic moiety. 

Nonlimiting examples of dimethicone copolyols and other siUcone surfaaants 
useful as emulsifiers herein include polydimethylsUoxane polyether copolymers with 
pendant polyethylene oxide sidechains. polydimethylsUoxane polyether copolymers 
with pendant polypropylene oxide sidechains. polydimethylsUoxane polyether 



wo 97/39733 



PCT/US97/06680 



16 

copolymers with pendant mixed polyethylene oxide and polypropylene oxide 
sidechains, polydimethylsiloxane polyether copolymers with pendant mixed 
poly(ethyleneXpropylene)oxide sidechains, poiydimethylsUoxane polyether 
copolymers with pendant organobetaine sidechains, polydimethylsiloxane polyether 

5 copolymers with pendant carboxylate sidechains, poiydimethylsUoxane polyether 
copolymers with pendaint quaternary ammonium sidechains; and also ftinher 
modifications of the preceding copolymers containing pendant C2-C30 straight, 
branched, or cyclic allcyl moieties. Examples of commercially available dimethicone 
copolyols useful herein sold by Dow Coming Corporation are Dow Coming® 190. 

10 193. Q2-5220. 2501 Wax, 2-5324 fluid, and 3225C (this later material being sold as 
a mixture with cydomethicone). Cetyl dimethicone copolyol is commercially 
available as a mixture with polyglyceryM isostearate (and) hexyl laurate and is sold 
under the tradename ABIL® WE-09 (available from Goldschmidt). Cetyl 
dimethicone copolyol is also commercially available as a mixture with hexyl laurate 

15 (and) polyglycefyl-3 oleate (and) cetyl dimethicone and is sold under the tradename 
ABIL® WS-08 (also available from Goldschmidt). Other nonlimiting examples of 
dimethicone copolyols also include lauryl dimethicone copolyol, dimethicone 
copolyol acetate, diemthicone copolyol adipate, dimethicone copolyolamine. 
dimethicone copolyol behenate, dimethicone copolyol butyl ether, dimethicone 

20 copolyol hydroxy stearate. dimethicone copolyol isostearate, dimethicone copolyol 
laurate. dimethicone copolyol methyl ether, dimethicone copolyol phosphate, and 
dimethicone copolyol stearate SfiS International Cosmetic Inp-edient Dictionary 
Fifth Edition, 1993, which is incorporated by reference herein in iu entirety. 

Dimethicone copolyol emulsifrers useful herein are described, for example, in 

25 U.S. Patent No. 4.960.764. to Figueroa, Jr. et al.. issued October 2. 1990; European 
Patent No. EP 330.369. to SanoGueira, published August 30, 1989; G.H Dahms. et 
al., "New Formulation Possibilities Ofifered by Silicone Copolyols," Cosmetics & 
loilfiSlifi. vol. 110. pp. 91-100. March 1995; M E. Carlotti et al.. "Optimization of 
W/O-S Emulaons And Study Of The (Quantitative Rdationships Between Ester 

30 Structure And Emulsion Properties." J Dispersion Science And Technnloffv 13(3). 
315-336 (1992); P. Hameyer. "Comparative Technological Investigations of Organic 
and Organosilicone Emulsifiers in Cosmetic Water-in-Oil Emulsion Preparations," 
HAPPI 28(4). pp. 88-128 (1991); J. Smid-Kotbar et al.. "Efficiency and usabiUty of 
siUcone suiftctants in emulsions." Provisional Communication, Imemational Journal 

3S of Cosmetic Science, 12, 135-139 (1990); and D.G. Krzysik et al., "A New Silicone 
Emulsifier For Water-in-Oil Systems." Dmg and Cosmetic Industry vol. 146(4) pp. 
28-81 (April 1990); incorporated by reference herein in their entirety. 
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Among the non-silicon^ontaining emulsifiers useful herein are various non- 
ionic and anionic emulsifying agents such as sugar esters and polyesters, alkoxylated 
sugar esters and polyesters, Cl-CSO fatty acid esters of CI-C30 &tty alcohols 
alkoxylated derivaUves of Cl^30 fatty acid esters of C1.C30 &fty alcohols' 
alkoxylated ethers of C1-C30 fiitty alcohols, polyglyceiyl esters of C1.C30 fatty 
aads. C1-C30 esters of polyols, Cl-CSO ethers of polyols, alkyi phosphates, 
polyoxyalkylene fatty ether phosphates, fatty acid amides, acy! lactylates. soaps, and 
mixtures thereof Other suitable emulsifiers are described, for example, in 
McCutcheon's. PctCTRgnts nnd Fmut^ififfr^ North American Edition (1986) 
pubUshed by Allured Publishing Corporation; U.S. Patent No. 5.011.681 to Ciotti ei 
al.. issued April 30, 1991; U.S. Patent No. 4,421.769 to Dbcon et al.. issued 
December 20. 1983; and US. Patent No 3.755,560 to Dickeit et al.. issued August 
28, 1973; these references are incorporated herein by reference in their entirety. 

Nonlimiting examples of these non-sUicon^ontaining emulsifiers include: 
polyethylene glycol 20 sorbitan monolaurate (Polysortjate 20). polyethylene glycol 5 
soya sterol. Ste.reth-20. Ceteareth.20. PPG-2 methyl glucose ether distcamte 
Ceteth-IO. Polysort)ate 80. cetyl phosphate, potassium cetyl phosphate, 
diethanolamine cetyl phosphate. Polysorbate 60. glyceryl stearate. PEG-100 stearate 
polyoxyethylene 20 sorbitan trioleate (Polysort>ate 85). sort)han monolaurate 
polyoxyethylene 4 lauryl ether sodium stearate. polygiyceryM isostearate. hexyl 
laurate. stcareth-20. ceteareth-20. PPG.2 methyl glucose ether distearate. ceteth-lO. 
diethanolamine cetyl phosphate, glyceryl stearate. PEG-100 stearate. and mixtures 
thereof 

Other preferred topical carriers include oU-in-water emulsions, having a 
comimioua aqtieous phase and a hydrophobic, water-insoluble phase ("oil phase") 
dispersed therein. An especially preferred oil^n-water emulsion, comaining a 
structuring agent, hydrophiiic surfiutant and water, is described in detail hereinafter 
Ci) Stnicmring ^gffl^ 

A preferred oU-in-water emulsion comprises a structuring agent to assist in the 
formation of a Uquid crystalline gd networie stiueture. Concentrations of such 
structuring agents are from about 1% to about 20%, preferably from about 1% to 
about 10%. more preferably from about 3% to about 9% by weight of the topical 



earner. 



Suitable structuring agents are those selected from the group consisting of 
sanitated C,6 to C30 fetty alcohols, sanirated C,6 to C30 fatty alcohols containing 
from about I to about 5 m les of ethylene oxide, saturated Cje to C30 diols 
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saturated Cig to C30 monoglyccrol ethers, saturated Cig to C30 hydroxy fatty 
acids, and mixtures thereof, having a mehing point of at least about 4S*'C. 

Preferred structuring agents include stcaryl alcohol, cctyl alcohol, behenyl 
alcohol, stearic acid, palmitic acid, the polyethylene glycol ether of stcaryi alcohol 

5 having an average of about I to about S ethylene oxide units, the polyethylene glycol 
ether of cetyl alcohol having an average of about 1 to about S ethylene oxide units, 
and mixtures thereof. More preferred structuring agents of the present invention are 
selected from the group consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, 
the polyethylene glycol ether of stearyl alcohol having an average of about 2 ethylene 

10 oxide units (steareth-2), the polyethylene glycol ether of cetyl alcohol having an 
average of about 2 ethylene oxide units, and mixtures thereof Even more preferred 
structuring agents are scleaed from the group consisting of stearyl alcohol, cctyl 
alcohol, behenyl alcohol, sieareth-2, and mixtures thereof Most preferred is 
steareth-2, available uruler the tradename of Brij® 72 from ICI Americas. 

IS (\\) HvdroDhilic surfactant 

The preferred oil-in-water emulsions comprise from about 0.05% to about 
10%, preferably from about 1% to about 6%, and more preferably from about 1% to 
about 3% of at least one hydrophilic surfiictant which can disperse the hydrophobic 
materials in the water phase (percentages by weight of the topical carrier). The 

20 surfactant, at a minimum, must be hydrophilic enough to disperse in water. 

Suitable surfactants indude any of a wide variety of known catioruc, anionic, 
zwitterionic, and amphoteric surfactants. Sm McCutcheorfs, Detergents and 
Emulsifies Nonh American Edition (1986). published by Allured Publishing 
Corporation; U.S. Patent 5.011,681; U.S. Patent 4.421,769; and U.S. Patent 

25 3,755,560; these references are incorporated herein by reference in their entirety. 

The exact sur&ctant chosen will depend upon the pH of the composition and 
the other components preaeitt. 

Preferred are cationic surfiictants, especially dialkyi quaternary ammonium 
compounds, examples of which are described in U.S. Patent 5,151,209; U.S. Patent 

30 5.151.210; U.S. Patent 5,120.532; U.S. Patent 4,387,090; U.S. Patent 3.155,591; 
U.S. Patent 3,929.678; U.S. Patent 3,959,461; McCutcheon's Detergents & 
Emulsifiers. (North American edition 1979) M.C. Publishing Co.; and Schwartz, et 
al., SurftCC Active Agents Their Chemistry and Technology New York: 
Imerscience Publishers, 1949; which descriptions are incorporated herein by 

35 reference. The cationic surfactants useful herein include cationic ammonium salts 
such as those having the formula: 
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whcrem R,. .s m alkyl group having from about 12 to.about 30 carbon atoms or an 
aromauc. aryl or allaryi group having from about 12 to about 30 carbon atoms R, 
R3. and R4 arc independently selected from hydrogen, an alkyl group having from 
about to about 22 carbon atoms, or arom«ic aryl or alk«yl group, having from 
about 12 to about 22 carbon atoms; «„J X is any comp«ible anion, preferably 
seleaed from the group consisting of chloride, bromide, iodide, acetate, phosphate 
mtrate, sulfate, methyl sulfate, ethyl sulftte. tosyUte. lactate, citrate, glycolate. ami 
mixtures thereof Additionally, the alkyl groups of R,, R2. R3. and R4 can also 
contain ester and/or ether linkages, or hydroxy or amino group substituents (e.g.. the 
alkyl groups can contain polyethylene glycol and polypropylene glycol moieties) 

More preferably, R, is an alkyl group having from about 12 to about 22 
carbon atoms; Rj is selected from H or an alkyl group having from about 1 to about 
22 carbon atoms; R3 and R4 are independently sdeaed from H or an alkyl group 
havmg from about 1 to about 3 carbon atoms; and X is as described previously. 

Most preferably. R, is an alkyl group having from about 12 to about 22 carbon 
atoms; R2. R3. and R4 are selected from H or an alkyl group having from about 1 to 
about 3 carbon atoms; and X is as described previously. 

Ahematively. other useful cationic emulsifiers include amino-amides wherein 
m the above stmcture R, is alternatively R5CONH-{CH2)„. wherein R5 is an alkyl 
ffroup having from about 12 to about 22 carbon atoms, and n is an integer from 
about 2 to about 6. more preferably from about 2 to about 4. and most preferably 
from about 2 to about 3. Nonlimiting examples of these cationic emulsifiers include 
stearumdopropyl PG^Iimonium chteiide phosphate, behenamidopropyl PG 
dunomum chloride. ste««nidopn,pyl ethyUimonium ethosulfitte. stearamidopropyl 
dunethyl (myristyl acetate) ammonium chloride, stearamidopropyl dimethyl cete«yl 
ammonnim tosylate. steanunidopropyl dimethyl ammonhim chloride 

stearamidopropyl dimethyl ammonium lacute. «,d mixtures thereof Especialhi 
preferred IS behenamidopropyl PG dimonium chloride. 

Nonlimiting examples of quaternary ammonium sah cationic suriiunants 
mchide those selected from the group consi«ing of cetyl ammonium chloride, cetyl 
ammomum bromide, lamyl ammonium chloride, lauryl ammonium bromide, stearyl 
ammonium chloride, stearyl ammonium bromide, cetyl dimethyl ammonium chloride 
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cetyl dimethyl anunonium bromide, lauryl dimethyl ammonium chlonde, lauryl 
dimcthyj ammonium bromide, siearyl dimethyl ammonium chloride, stearyl dimethyl 
ammonium bromide, cetyl trimethyl ammonium chloride, cetyl trimcthyl ammonium 
bromide, lauryl trimcthyl amnwnium chloride, lauryl trimethyl ammonium bromide, 

5 stearyl trimethyl ammonium chloride, stearyl trimethyl ammonium bromide, lauryl 
dimethyl ammonium chlonde, stcaiyl dimethyl cetyl ditallow dimethyl ammonium 
chloride, dicctyl ammonium chloride, dicetyl ammonium bromide, dilauryl ammonium 
chloride, dilauryl ammonmm bromide, distcaryl ammonium chloride, distearyl 
ammonium bromide, dicctyl methyl ammonium chloride, dicctyl methyl ammonium 

10 bromide, dilauryl methyl ammonium chloride, dUauryl methyl ammonium bromide, 
distcaryl methyl ammonium chloride, distcaryl methyl ammonium bromide, and 
mixtures thereof. Additional quaternary ammonium salts include those wherein the 
Ci2 10 C30 aUcyl carbon chain is derived from a tallow fatty add or from a coconut 
fatty acid. The term "tallow" refers to an allcyl group derived from taUow fatty acids 

15 (usually hydrogcnaicd taUow fatty adds), which generally have mixtures of allcyl 
chains in the C 15 to C 1 g range. The term "coconut" refers to an alkyl group derived 
from a coconut fittty add, which generally have mixtures of alkyl chains in the C12 to 
Ci4 range. Examples of quaternary ammonium salts derived from these tallow and 
coconut sources include ditallow dimethyl ammonium chloride, ditallow dimethyl 

20 ammonium methyl sulfate, di(hydrogenated tallow) dimethyl ammonium chloride, 
di(hydrogenated tallow) dimethyl ammonium acetate, ditallow dipropyl ammonium 
phosphate, ditallow dimethyl ammonium nitrate, di(coconutalJcyl)dimethyl ammonium 
chloride, di(coconutallcyl)dimethyl ammonium bromide, tallow anunonium chloride, 
coconut antmonium chloride, stearamidopropyl PG-dimonium chloride phosphate, 

25 stcaranudopropyl ethyldimonium cthosulfate, stearamidopropyl dimethyl (myristyl 
acetate) ammonium chloride, stearamidopropyl dimethyl cetearyl ammonium tosylate, 
stearamidopropyl duncthyl ammonium chloride, stearamidopropyl dimethyl 
anunofuum lactate, and mixtures thereof An example of a quaternary ammonium 
compound having an alkyl group with an ester linkage is ditallowyi oxyethyl dimethyl 

30 ammonhmi chloride. 

More preferred cationic surfactants are those selected from the group 
consisting of bchcnamidopropyl PG dimonium chloride, dilauryl dimethyl ammonium 
chloride, distcaryl dimethyl ammonium chloride, dimyristyl dimethyl ammonium 
chloride, dipalmityl dimethyl ammonium chloride, distcaryl dimethyl ammonium 

35 chl ride, stearamid propyl PG-dimonium chloride phosphate, stearamidopropyl 
ethyidiammoniiun cthosulfate, stearamidopropyl dimethyl (myristyl acetate) 
amm nium chloride, stearamidopropyl dimethyl cetearyl ammonium tosylate. 
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stcramidopropyl dimethyl ammonium chloride, stearamidopropyl dimethyl 
ammonium lacute, and mixtures thereof. 

Most preferred cauonic surfactants are those seieaed from the group 
consisting of behenamidopropyl PG dimonium chloride, dilauryl dimethyl ammonium 
chlonde. distearyl dimethyl ammonium chloride, dimyristyl dimethyl ammonium 
chlonde, dipalmityl dimethyl ammonium chloride, and mixtures thereof 

A preferred combination of cationic surfactant and structuring agent is 
behenamidopropyl PG dimonium chloride and/or behenyl alcohol, wherein the ratio is 
preferably optimized to maintained to enhance physical and chemical stability, 
especially when such a combination contains ionic and/or highly polar solvents This 
combination is especially useful for delivery of sunscreening agents such as zinc oxide 
and octyl methoxycinnamate. 

A wide variety of anionic surftctants are also useful herein Sss eg US 
Patent No. 3.929,678. to Laughlin et al.. issued December 30, 1975 which is 
incorporated herein by reference in its entirety. Nonlimiting examples of anionic 
surfectants mclude the alkoyi isethionates, and the allcyl and allcyl ether sulfates The 
alkoyi isethionates typically have the formula RCO^H-CHLSO.M wherein R is 
alkyl or alkenyl of from about 10 to about 30 carbon atoms, and M is a water-soluble 
cation such as ammonium, sodium, potassium and triethanolamine. Nonlimiting 
examples of these isethionates include those alkoyi isethionates selected from the 
group consisting of ammonium cocoyi isethionate. sodium cocoyi isethionatc 
sodium lauroyl isethionate, sodium stearoyl isethionate. and mixtures thereof 

The alkyl «Kl alkyl ether suUates typically have the respective formulae 
ROSO3M and RWjH^O^SOjM, wherein R is alkyl or alkenyl of from about 10 
to about 30 carbon atoms, x is from about 1 to about 10. and M is a water-soluble 
cation such as ammonhim. sodium, potassium and triethanolamine. Another suitable 
class of anionic surfru:tants are the water-soluble salts of the orgwiic. sulfuric acid 
reaction products of the genera] formula: 
Rj-SOj-M 

whaein R, is chosen from the group consisting of a straight or branched chain, 
saturated aliphatic hydrocarbon radical having from about 8 to about 24, preferably 
about 10 to about 16, carbon atoms; and M is a cation. StiU other anionic synthetic 
surfectants include the class designated as sucdnamates. olefin sulfonates having 
about 12 to about 24 carbon atoms, and p-alkyloxy alkane sulfonates. Examples of 
these materials are sodium lauryl sulfite and ammonium lauryl sulfate. 

Other anionic materials useful herein are soaps (i.e. alkali metal salts, e g 
sodium or potassium salts) of fatty acids, typically having from about 8 t about 24 
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carbon atoms, preferably from about 10 to about 20 carbon atoms. The fatty acids 
used in making the soaps can be obtained from natural sources such as, for instance, 
plant or animal-derived glycendes (e g., palm oil, coconut oil, soybean oil, castor oil, 
tallow, lard, etc.) The fatty adds can also be synthetically prepared.. Soaps are 

5 described in more detail in U.S. Patent No. 4,557,853, cited above. 

Amphoteric and zwitterionic sur&ctants are also useful herein. Examples of 
amphoteric and zwitterionic surfactants which can be used in the compositions of the 
present invention are those which are broadly described as derivatives of aliphatic 
secondary and tertiary amines in which the aliphatic radical can be straight or 

10 branched chain and wherein one of the aliphatic substituents contains from about 8 
to about 22 carbon atoms (preferably Cg - C}g) and one contains an anionic water 
solubilizing group, e.g., carboxy, sulfonate, sul&te, phosphate, or phosphonate. 
Examples are alky I imino acetates, and iminodialkanoates and aminoalkanoates of the 
formulas RN[CH2)j^C02Ml2 and RNH(CH2)j^C02M wherein m is from I to 4, R 

15 is a Cg-C22 alkyl or alkenyl, and M is H, alkali metal, alkaline eanh metal 
ammonium, or alkanolammonium. Also included are imidazolinium and ammonium 
derivatives. Specific examples of suitable amphoteric surfactants include sodium 
3-dodecyUaniinopropionate, sodium 3-dodecyiaminopropane sulfonate, 
N-alkyltaurines such as the one prepared by reacting dodecyiamine with sodium 

20 iscthionate according to the teaching of U S. Patent 2,658,072 which is incorporated 
herein by reference in its entirety; N-higher alkyt aspartic acids such as those 
produced according to the teaching of U S. Patent 2,438,091 which is incorporated 
herein by reference in tu entirety; and the products sold under the trade name 
*'Miranor and described in U.S. Patent 2,528,378, which is incorporated herein by 

25 reference in its entirety. Other examples of useful amphoterics include phosphates, 
such as coamidopropyl PG-dimontum chloride phosphate (commercially available as 
Monaqual PTC, from Mona Corp.). 

Also useful herein as amphoteric or zwitterionic surfactanu are the betaines. 
Examples of betaines inchide the higher alkyi betaines. such as coco dimethyl 

30 carboxymethyt betaine, lauryl dimethyl carboxymethyl betaine, lauryl dimethyl 
aiphacaiboxyethyl betaine, cetyl dinnethyi carboxymethyl betaine, cetyl dimethyl 
betaine (available as Lonzaine 16SP from Lonza Corp.), lauryl bisK2-hydroxyethyl) 
carboxymethyl betaine, stearyl bis-<2-hydroxypropyl) carboxymethyl betaine, oleyl 
dimethyl gamma-carboxypropyl betaine, lauryl 

35 bis-<2-hydroxypropyi)alpha-carboxyethyl betaine, coco dimeth^ sulfopropyl betaine, 
stearyl dimethyl sulfopropyl betaine, lauryl dimethyl sulfoethyl betaine, lauryl 
bis-(2*hydroxyethyl) sulfopropyl betaine, and amidobetaines and amidosulfobetaines 
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(whercn the RCONH(CH2)3 ^^^ical is attached to the oitrogen atom of the betaine) 
oleyl betaine (available as amphoteric Velvetex OLB-50 from HetJcel). and 
cocamidopropyl betaine (available as Velvetex BK-35 and BAOS from Henkel). 

Other useful amphoteric and zwitterionic surfactants include the sultaines and 
hydroxysultaines such as cocamidopropyl hydroxysultaine (available as Mirataine 
CBS from Rhone-Ppulenc),, and the alkanoyi sarcosinates corresponding to the 
formula RCON(CH3)CH2CH2C02M wherein R is alley! or alkenyl of about 10 to 
about 20 cartwn atoms, and M is a water-soluble cation such as ammonium, sodium, 
potassmm and trialkanolamine (e g., triethanolamine), a preferred example of which 
is sodium iauroyi sarcosinate. 
(iii^ Water 

The preferred oil-in-water emulsion comprises from about 25% to about 
98%. preferably from about 65% to about 95%. more preferably from about 70% to 
about 90% water by weight of the topical carrier. 

The hydrophobic phase is dispersed in the continuous aqueous phase. The 
hydrophobic phase may contain water insoluble or partially soluble materials such as 
are known in the art. including but not limited to the silicones described herein in 
reference to silicone-in-waier emulsions, and other oUs and Upids such as described 
above in reference to emulsions. 

The topical compositions of the subject invention, including but not limited to 
lotions and creams, may comprise a dermatologically acceptable emolUent. Such 
compositions preferably contain from about 2% to about 50% of the emoUient. As 
used herein, -emollient- refen to a material use&l for the prevention or relief of 
dryness, as wdl as for the protection of the skin. A wide variety of suitable 
emollients are known and may be used herein. Sagarin. Cosmetic firi^r. 
MfflfiiflgJt 2nd Edition. Vol. 1. pp. 32-13 (1972), incorporated herein by reference, 
comains mimerous examples of materials suitable as an emollient. A preferred 
emollient is glycerin. Glycerin is preferably used in an amount of from or about 
0 001 to or about 20%, more preferably from or about 0.01 to or about 10%. most 
preferably from or about 0 1 to or about 5%. e.g., 3%. 

Lotions and creams according to the present invention generaUy comprise a 
solution carrier system and one or more emollients. Utions typicaUy comprise from 
about 1% to about 20%. preferably from about 5% to about 10%. of emoUient; from 
about 50% to about 90%, preferably from about 60% to about 80%. water, and the 
vitamin Bj compound in the above described amounts. A cream typically comprises 
from about 5% to about 50%. preferably from about 10% to about 20%, of 
emollient; from about 45% to about 85%, preferably from about 50% to about 75%. 
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water, and the vitamin B3 compound in the above described amounts. 

Ointments of the present invention may comprise a simple carrier base of 
animal or vegetable oils or semi-solid hydrocarbons (oleaginous), absorption 
ointment bases which absorb water to form emulsiocu; or water soluble carriers, e g., 

5 a water soluble solution carrier. Ointments may further comprise a thickemng agent, 
such as described in Sagarin, Cosmetics, S cience and Technology. 2nd Edition, Vol 
I, pp. 72-73 (1972), incorporated herein by reference, and/or an emollient For 
example, an ointment may comprise from about 2% to about 10% of an emollient; 
from about 0. 1% to about 2% of a thickemng agent; and the vitamin B3 compound in 

10 the above described amount. 

Compositions of this invention useful for cleansing ("cleansers") are 
formulated with a suitable carrier, e.g., as described above, and preferably contain, in 
addition to the vitamin B3 compound in the above described amounts, from about 
IVo to about 90%, more preferably from about S% to about 10%, of a 

15 dermatologicaUy acceptable surfactant. The surftctant is suitably seleaed from 
anionic, nonionic, zwitterionic, amphoteric and ampholytic surfiictants, as weU as 
mixtures of these sur&ctams. Such surfactants are well known to those skilled in the 
detergency art. Nonlimiting examples of possible surfactants include isoceteth-20, 
sodium methyl cocoyl taurate, sodium methyl oleoyt taurate, and sodium lauryl 

20 sulfate See U.S. Patent No 4,800,197, to Kowcz et al., issued January 24, 1989, 
which is incorporated herein by reference in its entirety, for exemplary surfactants 
useful herein. Examples of a broad variety of additional surfactants useful herein are 
described in McCutcheon's Deterge nts and Enrnlrifiers North American Edition 
(1986), published by Allured Publishing Corporation, which is incorporated herein by 

25 reference in its entirety. The cleansing compositions can optionally contain, at their 
art-established levels, other nuterials which are conventionally used in cleansing 
compositions. 

The physical fonn of the cleansing compositions is not critical. The 
compositions can be, for example, formulated as toilet bars, liquids, shampoos, bath 

30 gels, hair conditioners, hair tonics, pastes, or mousses. Toilet bars are most preferred 
since this is the form of cleansing agent most commonly used to wash the skin. 
Rinse-ofif cleansing compositions, such as shampoos, require a delivery system 
adequate to deposit sufBdem levels of actives on the skin and scalp. A preferred 
delivery system involves the use of insoluble complexes. For a more complete 

35 disclosure of such delivery sytems, see U.S. Patent 4,835,148, Barford et al., issued 
May 30, 1989, incorporated herein by reference in its entirety. 

As used herein, the term "foundation" refers to a liquid, semi-liquid, semi- 
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sobd. or solid skin cosmetic which includes, but is not limited to lotions, creams 
gels, pastes, cakes, and the like. TypicaUy the foundation is used over a large area of 
the skin, such as over the face, to provide a panicular look. Foundations are 
typically used to provide an adherem base for color cosmetics such as rouge blusher 
powder and the like, and tend to hide skin imperfections and imp«t a smooth, even 
appearance to the skm. Foundations of the present invention indude a 
dermatolopcally acceptable carrier for the vit«nin B3 compound «,d may include 
convenuonal ingredients such as oUs. colorants, pigments, emollients, fragrances 
waxes, stabilizers, and the like. Exemplary carriers and such other ingredients which 
are suitable for use herein are described, for example, in copending patent application 
Serial No. 08/430.961. filed on April 28. 1995 in the names of Marcia L Canter 
Bram D. Barford, and Brian D Hofrichter. incorporated herein by reference. 

The compositions of the present invention are preferably formulated to have a 
pH of 10.5 or below. The pH values of these compositions preferably range fr m 
about 2 to about 10.5. more preferably from about 3 to about 8. even m re 
preferably from about 4 to about 7. and also from about 4.5 to about 5.5. 
Optional Co mnoniaitjt 

The topical compositions of the present invemion may comprise a wide 
vanety of optional components, provided that such optional components are 
physically and chemiadly comp«ible with the essential components described herein, 
and do not unduly impair stability, efficacy or other use benefits associated with the 
wmposiuons of the present im^ition. Any optional ingredients should be 
compuible with the vit«nin B3 compound such that its activity does not decrease 
unacceptably. preferably not to any significant extent, over a usefiil period (preferably 
at least .boat two years under normal storage conditions). For example, strong 
oxidizing agents may be incompatible with the vitamin B3 compound such that such 
agents are preferably avoided. Optional components may be dispersed, dissolved or 
the like in the carrier of the present compositions. 

Optional componems include aesthetic agents and other active agents For 
example, the compositions may include absori)ents. abrasives, anticaking agents 
anufb««ng agents, antimicrobial agents, binders, biological additives, buffering 
agents, bulking agents, chemicd addiUves. cosmetic biocides. denaturants. cosmetic 
««nngents. drug astringents, external analgesics, film formers, humectants. 
opacifying agents, fragrances, pigments, colorings, essential oUs, skin sensates 
emoUients. skui soothing agents, skin healing agents, pH adjusters, plasticizers 
preservatives, preservative enhancers. propeUants, reducing agents, additional skin- 
condit, rang agents, skin penetrati n enhancing agents, skin protectants, solvents 
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^,o.,^s ^or ^did sc«„,«. ch^dng agon,. 'J^ 

1962- 965^ and m Tilt HmdKooIr of ro^„.c ..i „^ Trrlin-|nil 1« Ed 

Knowlion & farce (Elsevier 1993). -Tinrimr 

.pp«™Ke be^fit, o.l«n«se p^vided by rt. viu™„ B3 compound. Such 
UK*Ki. «c«bic .cid .nd U.^ ^ wicho« ..ending .0 6. 
^ or tauw by ■h.oo', i. is bdiev«d these compounds ™y fo™ ,„ge 
convlexe* salu. wiU, U,. vju„^ B3 compound which reduce ,h. svaiisbilirof 
^v,u»n«. B, compos ,„ ^ ^ ^ J 

^ h.gh molecule wogh, which decr.«.s .heir .veil^i^., ,„ ^ 
Wore, u, on. a«bcdin«, of A. in««bn. ,he composition, do no, con»n 
these compound, or compound, which „e caprt,le of fonning simUeriy large 
complexe. wi* .he viamin B3 compound, h nnoAer «nbodimen,. wl«re L 
composition com™. a«. compound, or compound, which .,, capabl. of fonning 
large complex wiU, U» «ami, B, compos* on. or mo« of ^,pro.J 

P«v»u.'y descnb-i h«»n for minimizing or p,««,ing ti» 6,™^ 
"""ptote. ire pruned. 

For eampte. UK imp«, of »ch compound, on A. .fficcy of Ae .iumin B, 
«"*ound dec,^., WiU, . d««s. in pH such U». pH .^mn^ c« b. 
employed u. mmimix. or obvi«e «,ch For oom,!.. wh«, U« composition 

conuuu N.««yl.L^ein.. u« pH of U,. composition U prefenWy «li«,.d u, 
from .bom 2 «■ .bou. 5. more prefer^ly from *o„, 3 «, rto« 4. n» sdjuwnm 
of pH .0 obvuu submntiil imp«M on .ffic«, i, wdl wiuto ti» te,d of ortin«v 
Will in the an ' 

Specific examples of optional components include the foUowing. The active 
mgredients useful herein are categorized by their cosmetic and/or therapeutic benefit 
or th«r postulated mode of aaion. However, it is to be understood that the active 
mgredients useful herein can in some instances provide more than one cosmetic 



wo 97/39733 



PCT/US97/06680 



27 

and/or therapeutic benefit or operate via more than one mode of action. Therefore, 
classifications herein are made for the sake of convenience and are not intended to 
limit the active ingredient to that particular application or applications listed. 
A. Anti-Inflammatorv Acentif 

5 A safe and effective amount of an anti-inflammatory agent may be added to 

the compositions of the subject invention, preferably fi-om about 0. 1% to about 10%, 
more preferably from about 0.5% to about 5%, of the composition. The anti- 
inflammatory agent enhances the skin appearance benefits of the present invention, 
e.g., such agents contribute to a more uniform and acceptable skin tone or color. 

10 The exact amount of anti-inflammatory agent to be used in the compositions will 
depend on the particular anti-inflammatory agent utilized since such agents vary 
widely in potency. 

Steroidal ami-inflammatory agents, including but not limited to, 
corticosteroids such as hydrocortisone, hydroxyltriamcinolone. alpha-methyl 
IS dexamethasone, dexamethasone-phosphate, beclomethasone dipropionates, 
clobetasol valerate, desonide, desoxymethasone, desoxycorticosterone aceute. 
dexamethasone. dichlorisone. diflorasone diaceute, diflucortolone valerate, 
fluadrenolone, fluciorolone acetontde. fludrocortisone, flumethasone pivalate. 
fluosinolone acetonide. fluocinonide, flucortine butylesters. fluocortolone. 
20 fluprednidene (fluprednyiidene) acetate, flufandrenoione, halcinonide, hydrocortisone 
acetate, hydrocortisone butyrate, raethylprednisolone, triamcinolone acetonide, 
cortisone, cortodoxone. flucetonide, fludrocortisone, difluorosone diacetate. 
fluradrenolone, fludroconisonc, diflurosone diacetate, fluradrenolone acetonide, 
medrysone, amdnafd. amcinafide. betamethasone and the balance of its esters, 
25 chloroprednisone. chlorprednisone acetate, clocortdone. descinolone. dichlorisone. 
difluiprednate. fludoronide. flunisoUde. fiuoromethalone. fluperolone. 
fluprednisolone, hydrocortisone valerate, hydrocortisone cydopentylpropionaie, 
hydrocortamate, meprednisone, paramethasone, prednisolone, prednisone, 
bedomethasone dipropionate, triamcinolone, and mixnires thereof may be used. The 
30 preferred steroidal anti-inflammatory for use is hydrocortisone. 

A second class of anti-inflammatory agems which is useful in the 
compositions indudes the nonsteroidal anti-inflammatory agents. The variety of 
compounds encompassed by this group are well-known to those skilled in the art. 
For detailed disdosure of the chemical stiucture, synthesis, side eflTects, etc. of non- 
35 steroidal anti-inflammatory agents, reference may be had to standard texts, including 
Afiti-inflammatorv and Anti-Rheumatif^ p^ip^ K.D. Rainsford, Vol. I-III, CRC 
Press, Boca Raton, (1985), and Anti-inflamma torv Agents. Chemigrv ^ t^ri 
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Phamwwlogy l. R.A. Schencr. et al.. Academic Press, New York (1974). each 
incorporated herein by reference. 

Specific non-steroidal anti-inflammatory agcms useful in the composition 
invention include, but are not limited to: 

1 ) the oxicams, such as piroxicam, isoxicam, tenoxicam, sudoxicam, and 
CP- 14,304; 

2) the saUcylate*. such as aspirin, disalcid. benorylate, trilisate, safapryn, 
solphn, diflunisal, and fendosal; 

3) the acetic acid derivatives, such as diclofenac, fenclofcnac 
mdomeihacin, sulindac, tolmctin, isoxepac, furofenac, tiopinac. zidometacm! 
acematacin, fentiaac, zomepirac. clindanac, oxepinac, fdbinac, and ketorolac; 

4) the fenamates, such as mefenanuc. meclofenamic, flufenamic. niflumic. 
and tolfenamic adds; 

5) the propionic add derivauves. such as ibuprofen, naproxen, 
benoxaprofen, flurbiprofen, ketoprofen. fenoprofen, fenbufen. indopropfen, 
pirprofen. carprofen. oxaprozin. pranoprofen, miroprofen, uoxaprofen. suprofen, 
alminoprofen, and tiaprofenic; and 

6) the pyrazoles, such as phenylbutazone, oxyphenbutazone. feprazone, 
azapropazone, and thmethazone. 

Mixtures of these non-steroidal anti-inflammatory agents may also be 
employed, as weU as the demiatologically acceptable salts and esters of these agents. 
For example, etofenamate, a flufenamic add derivative, is panicularly useful for 
top.cal application. Of the nonsteroidal anti-inflammatory agents, ibuprofen, 
naproxen, flufenamic acid, etofenamate, aspirin, mefenamic add. meclofenamic acid, 
piroxicam and felbinac are preferred; ibuprofen. naproxen, etofenamate. aspirin and 
flufenamic add are most preferred. 

Fmilly. so-caUed "namral" anti-inflammatory agents are useful in methods of 
the subject invention. Such agents may suitably be obtained as an extract by suitable 
physical and/or chemical isolation from natural sources (e.g.. plants, fungi, by- 
produas of microorganisms). For example. candeliUa wax, alpha bisabolol, aloe 
vera. Manjistiia (extracted from plants in the genus Eufeia, particulariy Eufeis 
CfiCdi&lil). and Guggal (extracted from plants in the genus Commiphora paniculariy 
Conuniphora Muhl l ) . kola extract. chamomUe, and sea whip extract, may be used. 

Additional anti-inflammatory agents useful herein include compounds of the 
Licorice (the plant genus/spedes CHvcvrrhirn ff\»hr^) fomUy, induding glycynhetic 
add, glycynhizic add, and derivatives thereof (e g., salts and esters). Suitable salts 
of the foregoing compounds inchide metal and amm nium salts. Suitable esters 
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include C2 - C24 saturated or unsaturated esters of the acids, preferably Ciq - C24. 
more preferably C16 - €34 Specific examples of the foregoing include oil soluble 
licorice extrart, the glycyrrhiac and glycyrrhetic acids themselves, monoammonium 
glycyrrhizinate, monopotassium glycyrrhizinate. dipotassium glycyrrhizinate, 1-bcu- 
5 glycyrrhetic acid, stearyl glycyrrhetinate, and S-stearyloxy-glycyrrhetinic acid, and 
disodium 3-succinyloxy.beta-glycyrrhetinate. Stearyl glycyrrhetinate is preferred. 
B Retinoids 

In a preferred embodiment, the compositions of the present invention also 
contain a retinoid. The vitamin B3 compound and retinoid provide unexpected 

10 benefits in regulating skin condition, especiaUy in therapeutically regulating signs of 
skin aging, more especially wrinkles, lines, and pores. Without intending to be bound 
or otherwise limited by theory, it is believed that the vitamin B3 compound increases 
the conversion of certain retinoids to trans-retinoic acid, which is believed to be the 
biologicaUy active form of the retinoid, to provide synergisUc regulation of skin 

IS condition (namely, increased conversion for retinol, retinol esten, and retinal). In 
addition, the vitamin B3 compound unexpectedly mitigates redness, inflammation, 
dermatitis and the like which may otherwise be associated with topical appUcation of 
retinoid (onen referred to. and hereinafter alternatively referred to as "retinoid 
dermatitis-). Furthermore, the combined vitamin B3 compound and retinoid tend to 

20 increase the amount and activity of thioredoxin. which temls to increase collagen 
expression levels via the protein AP-l. Therefore, the present invention enables 
reduced aaive levels, and therefore reduced potential for retinoid dermatitis, while 
retaining significant positive skin conditioning benefits. In addition, higher levels of 
retinoid may still be used to obtain greater skin conditioning efficacy, without 

25 undesirable retinoid dermatitis occurring. 

As used herein, "retinoid" includes aU natural and/or synthetic analogs of 
Vitamin A or retinol-Uke compounds which possess the biological activity of Vitamin 
A in ti>e skin as weU as the geometric isomers and stereoisomers of these compounds. 
The retinoid is preferably retinol, retinol esten (e.g., C2 - C22 alkyJ esters of retinol, 

30 including retinyl palmitate, retinyl acetate, retinyl propriomtte), retinal, and/or retinoic 
acid (including all-trans retinoic acid and/or IS^is-retinoic acid), more preferably 
retinoids other than retinoic add. These compounds are weU known in the an and 
arc commerdaUy available from a number of sources, e.g.. Sigma Chemical Company 
(St. Louis. MO), and Boerhingcr Mannheim (IndianapoUs. IN). OUier retinoids 

35 which are usefiil herein are described in U.S. Patem Nos. 4.677.120. issued Jun. 30. 
1987 to Parish et al.; 4,885.311. issued Dec. 5. 1989 to Parish et al.; 5.049.584] 
issued Sep. 17. 1991 to PurceU et al.; 5.124.356. issued Jun. 23. 1992 to PurceU ei 
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al.; and Rdssuc 34,075, issued Sep. 22, 1992 to PurceU ct al.. Other suitable 

retinoids arc tocophcryl-retinoate (locopherol ester of retinoic acid (trans- or cis-). 

adapalene {6.{3^l.adamantylH-methoxyphenyl].2-naphthoic acid), and lazarotene 

(ethyl 6-(2-(4,4Hluncthylthiochrofnan-^yl)-cthynyl]mcotinatc) One or more 
5 retinoids may be used herein. Preferred retinoids are retinol, retinyl palmitate, retinyi 

acetate, retinyl proprionate, retinal and combinations thereof More preferred are 

retinol and retinyi palmitate. 

The retinoid may be included as the substantially pure material, or as an 

extract obtained by suitable physical and/or chemical isolation from natural (e.g., 
10 plant) sources. The retinoid is preferably substantially pure, more preferably 

essentially pure. 

The compositions of this invention may contain a safe and efifective amount of 
the retinoid, such that the resultant composition is safe and effective for regulating 
skin condition, preferably for regulating visible and/or tactile discontinuities in skin, 

15 more preferably for regulating signs of skin aging, even more preferably for 
regulating visible and/or tactile discontinuities in skin texture associated with skin 
aging. The compositions preferably contain from or about 0.005% to or about 2%, 
more preferably 0.01% to or about 2%, retinoid. Retinol is most preferably used in 
an amount of from or about 0.01% to i)r about 0.15%; retinol esters are most 

20 preferably used in an amount of from or about 0.01% to or about 2% (e.g., about 
1%); retinoic adds are most preferably used in an amount of from or about 0 01% to 
or about 0.25%; tocopheryl-retinoate (tocopherol ester of retinoic acid (trans- or 
cis), adapalene {6-(3-<l-adamantyl)-4-methoxyphenyl]-2-naphthoic acid), and 
tazarotene are most preferably used in an amount of from or about 0.01% to or about 

25 2%. When the composition contains a retinoid, the vitamin B3 compound is 
preferably used in an amount of from or about 0.1% to or about 10%, more 
preferably from or about 2% to or about 5%. 
C. Antimicrobial Agents 

As used herein, "amimicrobtal agent** means a compound capable of 

30 destroying microbes, preventing the development of microbes or preventing the 
pathogenic action of microbes. Antinticrobial agents are usefiil, for example, in 
controlling acne. A safe and effective amount of an antimicrobial agent may be 
added to compositions of the subject invention, preferably from about 0.001% to 
about 10%, more preferably from about 0.01% to about 5%, also from about 0.05% 

35 to about 2% or from about 0.05% to about 1% of the compositions. Preferred 
antimicrobial agents useful in the subject invention are benzoyl peroxide, 
erythromycin, tetracycline, clindamycin, azelaic acid, and sulfur resorcinol 
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D Antiandrnggnc 

As used herein, "anti-androgen* means a compound capable of correaing 
androgen-related disorders by interfering with the action of androgens at their target 
organs The target organ for the subject invention is mammalian sldn. Exemplary 
antiandrogens include pregnenalone (and its derivatives), hops extract, oxygenated 
alkyi substimted bicydo ailumes (e.g.. ethoxyhexyl^icyclo octanones such as 
marketed by Chantal Pharmaceutical of Los Angdes, CA under the trade names 
ETHOCYN and CYOCTOL, and 2-(5^xy hept.l.yl)bicylo[3.3.0]octanone). and 
oleanolic acid. Suitable antiandrogens are disclosed in U.S. Patent Nos. 4.689.345 
and 4,855,322. both issued to Kasha et al. on August 25, 1987 and August 8. 1989. 
respeaively, each incorporated herein by reference. 
E. Sunscreens and Sunbloclrs 

Exposure to ultraviolet Ught can result in excessive scaling and texture 
changes of the stratum comeum. Therefore, the compositions of the subject 
invention preferably contain a sunscreen or sunblock. Suitable sunscreens or 
sunblocks may be organic or inorganic. 

A wide variety of conventional sunscreening agents are suitable for use 
herein. Sagarin, et al.. at Chapter Vm. pages 189 et seq.. of Cosmetic. .SH.n.. ,nH 
Twhngi9gYfl972) discloses numerous suitable agents, and is incorporated herein by 
reference. Specific suitable sunscreening agents include, for example: p- 
aminobcnroic add, its salts and its derivatives (ethyl, isobutyl. glyceryl esters; p- 
dimeihylaminobenzoic acid); anthranilates (i.e.. o-amino-benzoates; methyl, menthyl. 
phenyl, benzyl, phenylethyl. iinalyl. teipinyl. and cyclohexenyl esters); salicylates 
(amyl, phenyl, octyl. ben2yl, menthyl. glyceryl, and di-pro-pyleneglycol esters); 
cinnamic add derivatives (menthyl and benzyl esters, a-phenyi cimwmonitrile; butyl 
cinnamoyl pyniv«e); dihydroxydnnamic add derivatives (umbelliferone. 
methylumbelliferone. methylacetommbdliferone); trihydroxy-dnnamic add 
derivaaves (eaculetin, methylesculetin. daphnetin. ami the giucosides, esculin and 
daphnin); hydrocartwns (diphenylbutadiene. stilbene); dibenzalacetone and 
bcnzalacetophenone; naphtholsulfonates (sodium sahs of 2.naphthoI-3.(Miisulfonic 
and of 2-naphthol^.8^sulfonic adds); di-hydroxynaphthoic add and its salts; o- and 
p-hydroxybiphenyldisulfonates; coumarin derivatives (T-hydroxy. 7-mcthyl. 3- 
phenyl); diazoles (2-acetyl.3^romoindazole. phenyl benzoiazole. methyl 
naphthoxazole, various aryl benzothiazoles); quinine salts (bisulfite, sulftte. chloride, 
icate. and tannaie); quinoline derivatives (8.hydroxyquino!inc salts. 2^ 
phenylquinoline); hydroxy- or methoxy-substituted benzophenones; uric and violuric 
adds; taraiic add and its derivatives (e.g., hexaethylether); (butyl carbotol) (6.propyl 
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pipcronyl) eiher; hydroquinone; benzophenoncs (oxybenzcnc, suiisobcnzonc, 
dioxybcnzone, bcnzoresorcmol, 2,2\4,4'-tctrahydroxybcn2ophcnone, 2,r-dihydroxy- 
4,4'-dimethoxybcn2ophenonc, octabcnzone; 4-isopropyldibcnzoyimcthanc; 
butylmethoxydibcnzoylmcthanc; etocrylcne; octooylcne; (3K4*-mcthylbcnzylidenc 
bonian*2*one) and 4-isopropyl-di-bcnzoylmcthanc. 

Of thc3c, 2-ethylhexyUp-methoxycinnainate (commercially available as 
PARSOL MCX), 4.4'-{-butyl mcthoxydibcnzoyl-mcthanc (commercially available as 
PARSOL 1789), 2.hydroxy-4-methoxybcn2ophcnone, octyldimcthyl-p-aminobcnzoic 
acid, digalloyltriolcaie, 2,2-dihydroxy-4-mcthoxybcnzophcnone, ethyls 
(bis(hydroxy-propyl))aminobcnzoatc, 2-ethylhexyl-2-cyano-3,3.diphenylacryiatc, 2- 
cthylhcxyl-salicylate, glyccryl-p-aminobcnzoatc, 3,3,5.tri.mcthylcyclohexylsalicyiate, 
methylanthranilate, p-dimethyUaminobenzoic acid or aminobeiuoate, 2-ethylhexyl-p- 
dimethyl-amino-benzoate, 2-phenylbenzunidazole-S-suifonic acid, 2-(p- 
dimcthylaminophcnyl)-5-sulfonicbcn20xazoic acid, octocrylcne and mixtures of these 
compounds, are preferred. 

More preferred organic sunscreens useful in the compositions useful in the 
subjea invention are 2-ethyihexyi-p-methoxycinnamate, butylmethoxydibenzoyU 
methane, 2-hydroxy-4-methoxybenzo-phenone, 2-phenylbenzimidazole-S-sulfonic 
acid, octyldimethyi-p-aminobenzoic add, octocrylene and mixtures thereof 

Also panscuiarty useful in the compositions are sunscreens such as those 
disclosed in U S. Patent No 4.937,370 issued to Sabatelii on June 26, 1990, and 
U.S. Patent No. 4,999,186 issued to Sabatelii & Spimak on March 12, 1991, both of 
which are incorporated herein by reference. The sunscreening agents disclosed 
therein have, in a single molecule, two distinct chromophore moieties which exhibit 
different ultra-violet raxliation absoiption spectra. One of the chromophore moieties 
absorbs predominantly in the UVB radiation range and the other absorbs strongly in 
the UV A radiation range. 

Preferred members of this class of sunscreening agents are 4-N,N-<2- 
ethylhcxyl)methyl-aminobenzoic acid ester of 2,4^ihydroxybenzophcnone; N.N-di- 
(2-ethylhexyl>4-aminobenzoic acid ester with 4-hydroxydibenzoyUnethane; 4-N,N- 
(2-ethylhcxyI)methyl-aminoben2oic add ester with 4-hydroxydibenzoylmethane; 4- 
N,N-<2-ethyihcxyl)methyl-aminobenzoic add ester of 2-hydroxy^^2- 
hydroxyethoxy)ben2ophenonc; 4.N,N-(2-ethylhexyl)-methylaminobenroic add ester 
of 4^2-hydroxyethoxy)dibenzoylmethane; N,N-di-<2-ethylhcxylH-aminobenzoic 
add ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone; and N,N-di-(2- 
ethyihcxylH-aminobcnzoic add ester of 4-(2-hydroxyethoxy)diben2oylmethane and 
mixtures thereof 
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Suitable inorganic sunscreens or sunblocks include mctaJ oxides e g zinc 
o«de and titanium dioxide. For example, the use of a titanium dioxide in top.cal 
sunscreen compositions that is applicable to the present invention is descnbed m 
copending application Serial No. 08/448.942. filed on May 24. 1995. in the names of 
J-ang Yue. Lisa R. Dew «,d Donald L. Bissett, incorporated herein by reference 

EspeaaUy preferred sunscreens or sunblocks include the metal oxides such as 
nnc oxide and titanium dioxide, butylmethoxydibenzoylmethane, 2-ethylhexyl-p- 
methoxycinnamate. phenyl benzimidazole sulfonic acid, and octocrylene 

A safe and effeaive amount of the sunscreen or sunblock is used, typically 
from about 1% to about 20%. more typically from about 2% to about lOV, Exa« 
amounts will va^. depending upon the sunscreen chosen and the desired Sun 
Protection Faaor(SPF) 

An agent may also be added to any of the compositions useful in the subject 
mvention to improve the skin substantivity of those compositions, particularly to 
enhance their resistance to being washed off by water, or rubbed off. A preferred 
agent which will provide this benefit is a copolymer of ethylene and acrylic acid 
Composiaons comprising this copolymer are disclosed in U.S. Patent 4 663 157 
Brock, issued May 5. 1987. which i, incorporated herein by reference. ' ' 

^ Antt-Qxidants/Radical Sy^vyppffr, 

Preferred compositions of the subject invention include an anti-oxidant/radical 
savenger as an active in «ldition to the primary active agents. The anti- 
oxidam/radical scavenger is especially useful for providing protection agamst UV 
raduuon which can cause increased scaling or texture changes in the stratum 
comeum and agunst other enviromnental agents which can cause skin damage 

A safe and effective amount of an anti^xidant/radicaJ scavenger may be 
kidded to the compo«tions of the subjea invention, preferably from about 0 1% to 
about 10%. more preferably from about !•/. to about 5%. of the composition 

A«,M>xidama/n«lic.l «avenger, aich a, .«x,rbic add (vitamin C) and its 
-hs^^ est« of fktty adds, ascorbic add derivatives (e.g.. magnesium 
ascorbyl phosphate), tocopherol (vitamin E). tocopherol «,rb«e. other esters of 
tocopherol butyUted hydroxy benzoic adds «ul thdr salts, 6.hydroxy.2 5 7 8- 
tetr^«hyld«,man.2-carboxyUc add (commerdaUy avmlable under the tradename 

Trolox*^), gallic add and its alkyi esters eaoeeullv „-ii . ^ . . 

"^y* especiaUy propyl gaUate, unc add and its 

«lts and alkyl sters, sorbic add and its salts, amines (eg NN- 
dietl^lhydroxylamine. amino-guanidine). sulfhydryl compounds (e.g.. gluulthione) 
dU^oxy fumaric add and its salts, lydne pidolate. argimne pUolate] 
norddiydroguauwtic acid, bioflavonoids, lysine, methionin . proline, superoxide 
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dismuiasc, silymarin, lea cxtraas, grape skin/seed extraas, melanin, and rosemary 
extracts may be used. Preferred anti-oxidanis/radical scavengers are seleaed from 
locophcrol sorbate and other esters of tocopherol, more preferably tocopherol 
sorbate. For example, the use of tocopherol sorbate in topical compositions and 
5 applicable to the present invention is described in U.S. Patent No. 4.847,071, issued 
on July 11, 1989 to Donald L. Bissett, Rodney D. Bush and Ranjit Chatterjee, 
incorporated herein by reference. 
G CMtton 

As used herein, "chelating agent" means an active agent capable of removing 
10 a metal ion from a system by forming a complex so that the metal ion cannot readily 
participate in or catalyze chemical reaaions. The inclusion of a chelating agent is 
especially useful for providing protection against UV radiation which can contribute 
to excessive scaling or skin texture changes and against other environmental agents 
which can cause skin damage. 
15 A safe and eflfective amount of a chelating agent may be added to the 

compositions of the subjea invention, preferably from about 0.1% to about 10%, 
more preferably from about 1% to about 5%, of the composition. Exemplary 
chelators that are useful herein are disclosed in U.S. Patent No. 5,487,884, issued 
1/30/96 to Bissett ct al.. International Publication No. 91/16035, Bush et al., 
20 published 10/31/95; and Iniemaiional Publication No, 91/16034, Bush ct al., 
published 10/31/95, ail incorporated herein by reference. Preferred chelators useful 
in compositions of the subject invention are furildioxime and derivatives thereof 

H. Organic Hydroxy Acids 

Compositions of the present invention preferably comprise an organic 
25 hydroxy acid. Suitable hydroxy acids include C i - C ig hydroxy acids, preferably Cg 
or below. The hydroxy adds can be substituted or unsubstituted, straight chain, 
branched chain or cydic (preferably straight chain), and saturated or unsaturated 
(mono- or poly« unsanirated) (preferably saturated). Non-limiting examples of 
suitable hydroxy adds include salicylic add, glycolic add, lacdc add, 5 octanoyl 
30 salicylic add, hydroxyoctanoic acid, hydroxycaprylic add, and lanolin fatty acids. 
Preferred concentrations of the organic hydroxy add range from about 0.1% to 
about 10%, more preferably from about 0.2% to about S%, also preferably from 
about 0.5% to about 2%. Salicylic add is preferred. The organic hydroxy acids 
enhance the skin appearance benefits of the present invention. For example, the 
35 organic hydroxy adds tend to improve the texture of the skin. 

I. P«qu«n«ion AgwKs/Etfgliwu 

A safe and effective amount of a desquamation agent is preferably added to 
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the compositions of the subject invent.cn, more preferably from about 0. 1% to about 
10%, even more preferably from about 0.2% to about 5%, also preferably from about 
0.5% to about 4% of the composition. Desquamation agents enhance the sicin 
appearance benefits of the present invention. For example, the desquamation agents 
tend to unprove the texture of the skin (e.g.. smoothness). A variety of 
desquamation agents are known in the art and are suitable for use herein, including 
but not Imuted to the organic hydroxy agents described above. One desquamation 
system that is suitable for use herem comprises sulfliydiyl compounds and 
zvnttenonic surfactants and is described in copending applicauon Serial No 
08/480.632, filed on June 7. 1995 in the name of Donald L. Bissen. corresponding to 
PCT AppUcation No. U.S. 95/08136. filed 6/29/95. each incorporated herein by 
reference Another desquamation system that is suitable for use herein comprises 
saljcyhc aad and zwitterionic surfactants and is described in copending patent 
appacation Serial No. 08/554.944. filed on November 13. 1995 as a continuation of 
Serial No 08/209.401. filed on March 9. 1994 in the name of Bissett. corresponding 
to PCT AppUcation No 94/12745. filed 11/4/94. pubUshed 5/18/95 each 
mcorporated herein by reference Zwinerionic surfactants such as described in these 
appbcations are also usefiil as desquamatory agents herem. with cetyl betaine being 
panicularly preferred. 
y Deoilation Af^t^^^ 

The compositions of the present invention may include a safe and effective 
amount of a depilation agent. When used, the composition preferably contains from 
about 0 1% to about 10%. more preferably from about 0.2% to about 5% also 
preferably from about 0.5% to about 2% of depUation agent. A depilation agent 
preferred for use herein comprises a sulfhydryl compound, e.g.. N-acetyl-L-cysteine 
The use of such depilation agents is described in more detaU in copending application 
Serial No. 08/479.878. filed on June 7. 1995. in the name of Greg G. Hillebrand and 
Vladimir Gartsteui. corresponding to PCT AppUcation No. U.S. 95/07311, filed 
6/8/95. each incorporated herein by reference. 
K. Skin Liyhteitii^g AgHWil 

The cotnposittons of the present invention may comprise a skin Ughtening 
agent. When used, the compositions preferably comprise from about 0. 1% to about 
10%. more preferably from about 0.2% to about 5%. also preferably from about 
0.5% to about 2%, of a skin Ughtening agent. Suitable skin Ughtening agents include 
those known in the an. including kojic acid, aibutin. ascorbic add and derivatives 
thereof, e.g.. magnesium ascorbyl phosphate. Skin Ughtening agents suitable for use 
her m also mdude those described in copending patent appUcation Serial No 
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08/479,935. filed on June 7, 1995 in the name of Hillebrand. corresponding to PCT 
Application No. U S 95/07432. filed 6/12/95, and copending patent appUcation 
Serial No.08/390.152. filed on February 24, 1995 in the names of KaUa L. Kvaines, 
Mitchell A. DeLong, Barton J Bradbury. Curtis B. Motley, and John D Carter. 
5 corresponding to PCT Application No. U.S. 95/02809. filed 3/1/95. pubUshed 
9/8/95; all incorporated herein by reference. 
L. ZiO£.SaitS 

The compositions of the present invention may further comprise a zinc salt. 
Zinc salts arc especially preferred where the composition contains a sulfhydryl 

10 compound, e.g., N-acetyl-L-cysteine. Without intending to be limited or bound by 
theory, it is believed that the zinc salt acts as a chelating agent capable of complexing 
with the sulfhydryl compound prior to topical application, stabilizes the sulfhydryl 
compound and/or controls odor associated with the sulfhydryl compound. 
Concentrations of the zinc salt can range from about 0.001% to about 10%, more 

15 preferably from about 0.01% to about 5%, most preferably from about 0.1% to 
about O .S% by weight of the composition. 

Preferred zinc salts include zinc acetate, zinc acetate hydrates such as zinc 
acetate-2-water, zinc aluminum oxide complexes such as gahnite, zinc diamine, zinc 
antimonide, zinc bromate hydrates such as zinc bromate-6*water, zinc bromide, zinc 

20 carbonates such as zincspar and smithsonite, zinc chlorate hydrates such as zinc 
chlorate-4-water« zinc chloride, zinc diamine dichloride, zinc citrate, zinc chromate, 
zinc dichromate, zinc diphosphate, zinc hexacyanofluoride ferrate (II), zinc fluoride, 
zinc fluoride hydrates such as zinc fluoride-4-water, zinc formate, zinc formate 
hydrates such as zinc formate-2-water, zinc hydroxide, zinc iodate, zinc iodate 

25 hydrates such as zinc iodate-2-water, zinc iodide, zinc iron oxide complexes, zinc 
nitrate hydrates such as zinc nitrate*6-water, zinc nitride, zinc oxalate hydrates such 
as zinc oxalate-2-water, zinc oxides such as zindte, zinc perchlorate hydrates such as 
zinc perchlorate-6-water, zinc pennanganate hydrates such as zinc permanganate^ 
water, zinc peroxide, zinc />-phenolsulfonate hydrates such as zinc ^phenosulfonate- 

30 8-water, zinc phosphate, zinc phosphate hydrates such as zinc phosphate-4-water, 
zinc phosphide, zinc propionate, zinc selenate hydrates such as zinc sdenate-5-water, 
zinc sdenide, zinc silicates such as zinc silicate (2) and zinc silicate (4), zinc silicon 
oxide water complexes such as hemimorphite, zinc hexafluorosilicate hydrates such 
as zinc hexafluorosilicate-6*water, zinc stearate, zinc sulfate, zinc sulfate hydrates 

35 such as zinc sulfate-7-water, zinc sulfide, zinc sulfite hydrates such as zinc sulfite-2- 
water, zinc tdluride, zinc thiocyanate, zinc (II) salu of N-acetyl L-cysteine, and 
nuxtures thereof 
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EspccialJy preferred zinc saJts include zinc citrate, zinc oxide, zinc chloride 
zinc acetate, zinc stearate, zinc sulfate, and mixtures thereof Zinc citrate is 
especially preferred. 

^ Humectants. Moisturizer. »nA , <fK in Condmnni^ 

The compositions of the present invention may further comprise a humectant 
moistunzmg agent or other sicin conditioning agent. A variety of these materials can 
be employed and each can be present at a level of from or about 0. 1% to or about 
20%, more preferably from or about 1% to or about 10%. and most preferably from 
or about 2% to or about 5%. These materials include guanidine; glycoUc acid and 
glycolate salts (e.g. ammonium and quaternary alkyl ammonium); laa.c acid and 
lactate salts (e.g. ammonium and quaternary alkyl ammonium); aloe vera in any of its 
vanety of forms (e.g.. aloe vera gel); polyhydroxy alcohols such as sorbitol, glycerol 
hexanetriol, propylene glycol, butylene glycol, hexylene glycol and the like- 
polyethylene glycols, sugars and starches; sugar and starch denvatives (eg' 
alkoxylated glucose); hyaluronic acid; lactamide monoethanolamine; acetamide 
monoethanolamine; and mixtures thereof 

Also useful herein are the propoxylated glycerols described in U.S. Patent 
No 4.976.953. which is description is incorporated herein by reference. 

Also useful are various C1-C30 monoesters and polyesters of sugars and 
related materials. These esters are derived from a sugar or polyol moiety and one or 
more caiboxylic acid moieties. Depending on the constituent add and sugar these 
esters can be in either liquid or soUd fonn at room temperature. Examples of Uquid 
esters mchide. glucose tetraoleate, the glucose tetraesters of soybean oU fatty acids 
(unsaturated), the mannose tetraesters of mixed soybean oU fimy adds, the galactose 
tetraesters of oidc add. the arabinose tetraesters of linoidc add, xylose 
tetralinoleate. galactose pentaoleate. sorbitol tetraoleate, the sorbitol hexaesters of 
una«unued soybean oU fetty adds. xyUtol pentaoleate, sucrose tetraoleate. sucrose 
pentaoieute, sucrose hexaoleate. sucrose hepatoleate. sucrose octaoleate. and 
nuxtures thereof Examples of soUd esters indude: sorbitol hexaester in which the 
carboxyUc add ester moieties are palmitoleate and arachidate in a 1 :2 molar ratio the 
octaester of rafl&iose in which the carboxylic add ester moieties are linoleate'and 
behen«e in a 1:3 molar ratio; the heptaester of maltose wherdn the esterifying 
caiboxylic add moieties are sunflower seed oU fatty adds and Ugnocerate in a 3 4 
molar ratio; the octaester of sucrose wherdn the esterifying caiboxyUc add moieties 
are oleate and behenate in a 2:6 molar ratio; and the octaester of sucrose wherein the 
esterifying carboxylic add moieties are laurate. linoleate and behenate in a 13 4 
molar ratio. A preferred solid material is sucrose polyester in whid» the degree of 
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estcrification is 7-8, and in which the fatty acid moieties are CIS mono- and/or di- 
unsaturatcd and bchenic, in a molar ratio of unsaturates: behcnic of 1:7 to 3:5. A 
particularly preferred solid sugar polyester is the ocuester of sucrose in which there 
arc about 7 behenic fatty acid moieties and about 1 oleic acid moiety in the molecule. 

5 The ester materials are further described in, U.S. Patent No. 2,831,854, U.S. Patent 
No 4,005,196, to Jandacek, issued January 25, 1977; U.S. Patent No. 4,005.195, to 
Jandacek, issued January 25, 1977, U.S. Patent No. 5,306,516, to Letton et al., 
issued April 26, 1994; U.S. Patent No. 5,306,515, to Letton et al., issued April 26, 
1994; U S. Patent No. 5,305,514, to Letton et al.. issued AprU 26, 1994; U.S. Patent 

10 No. 4,797,300, to Jandacek et al., issued January 10, 1989; U.S. Patent No 
3,963,699, to Rizzi et al, issued June 15, 1976; U.S. Patent No. 4,518,772, to 
Volpcnhein, issued May 21, 1985; and U.S. Patent No. 4,517,360, to Volpenhein, 
issued May 21, 1985; all of which are incorporated by reference herein in their 
entirety 

15 N Other Optional Components 

The compositions of the present invention may also include an extract 
obtained by suitable physical and/or chemical isolation from natural sources (e.g., 
plants, fungi, by*products of microorganisms), including those known in the topical 
personal care art. Preferred extracts are those which enhance the skin appearance 

20 benefits of the present invention, and which are preferably used in a safe and effeaive 
amount, more preferably an amount of from 0.1% to about 20%, even more 
preferably 0.5% to about 10%, also from 1% to about 5%. Such extracts include 
plant and fungal extracts such as extracts of yeast, rice bran, and of the plant Centella 
Asiatica. Natural extracts of Centella Asiatica are preferred and are commercially 

25 available from MMP, Inc. of Plainfield, New Jersey under the trade name(s) Centella 
Asiatica E.P.C.A. ("Extract Purified of Centella asiatica") and Gcnines amel. 
Genines amel is the purer form of the extract. 

Compounds which are known to stimulate the production of collagen can also 
be used in the present invention. Such compounds include Factor X (kinetin). Factor 

30 Z (zcatin), n-methyl taurine, dipalmitoyi hydroxyproline, palmitoyl hydroxy wheat 
protein, biopeptide CL (palmitoyl glycyl-histidyHysine), ASC HI (Amplifier of 
Synthesis of Collagen EC, E. Merck, Germany), and beta glucan. 

The compositions hereof can also include natural ceramides or the like, for 
example, ceramide 1-6 

35 The compositions can also contain an oil absorbent such as are known in the 

art, e g. clays (e.g. bentonite) and polymeric absort>ents (e.g., MICROSPONGES 
5647 and POLYTRAP. both commercially available from Advanced Polymer 



wo 97/39733 



PCT/L'S97/0«680 



39 



Systems. Inc. of Redwood City. California, USA.. MICROSPONGES 5647 is a 
polymer mixture derived from styrene. methyl mcthacrylate. and hydrogel 
acryiate/methacrylate. 

Other examples of additional components useful herein include the following: 
water-soluble vitamins and derivatives thereof (e.g.. vitamin C); polyethylcneglycols 
and polypropylencglycols; polymers for aiding the 6lm.forming properties and 
substantivity of the composition (such as a copolymer of eicosene and vinyl 
pyTTolidonc. an example of which is available from GAF Chemical Corporation as 
Ganex® V-220). Also useful are crossUnked and noncrosslinked nonionic and 
cationic polyacrylamides [e.g . Salcare SC92 which has the CTFA designation 
polyquatemium 32 (and) mineral oU, and Salcare SC 95 which has the CTFA 
designation polyquatemium 37 (and) mineral oil (and) PPG-1 trideceth-6. and the 
nonionic Seppi-Gel polyacrylamides available from Seppic Corp ]. Also useful are 
crosslinked and uncrosslinked carboxylic acid polymers and copolymers such as 
those containing one or more monomers derived from acrylic acid, substituted acrylic 
acids, and salts and esters of these acryUc acids and the substituted acrylic acids, 
wherein the crossUnking agent conuins two or more carbon-carbon double bonds 
and is derived from a polyhydric alcohol (examples useful herein include the 
carbomers, which are homopolymers of acrylic acid crosslinked with allyl ethers of 
sucrose or pentaerytritol and which are available as the Carbopol® 900 series from 
B.F. Goodrich, and copolymers of C10.30 alkyi acrylates with one or more 
monomers of acrylic acid, methacrylic acid, or one of their short chain (i e .C,^ 
alcohol) esters, wherein the crossiinking agent is an allyl ether of sucrose or 
pentaerytritol, these copolymers being known as acrylates/C 10-30 alkyi acrylate 
crosspolymers and are commercially available as Carbopol® 1342. Pemulen TR-l. 
and Pemulen 111.2. from B.F. Goodrich). These carboxyUc acid polymers and 
copolymers are more fuUy described in U.S. Patent No. 5.087,445, to HaflFey et al., 
issued February 1 1. 1992; U S. Patent No. 4.509.949. to Huang et al.. issued April S, 
1985; U S. Patent No. 2,798.053. to Brown, issued July 2. 1957; which are 
incorporated by reference herein S«,iHso. CTFA Int«,«itinn,i rn^nmif frTgrrtiimt 
^i^'^fmy . fourth edition. 1991. pp. 12 and 80; which is also incorporated herein by 
reference. 

Also usefiil herein are aesthetic components such as fragrances, pigments, 
colorings, essential oUs. skin sensates. astringents, skin soothing agents, skin healing 
agents and the like, nonlimiting examples of these aestheUc components include clove 
oil. menthol, camphor, eucalyptus oil. eugenol, menthyl lactate, witch hazel distUlate, 
bisabolol, dipotassium glycyrrhizinate and the like. 
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Preparation of Compnsitinng 

The compositions of the present invention are generally prepared by 
convenuonal methods such as are known in the an of making topical compositions. 
Such methods typically involve mixing of the ingredients in one or more steps to a 
relatively unifonn state, with- or without heating, cooling, application of vacuum, and 
the like. 

Methods for Regulating Skin rnnrfi|i^.i 

The compositions of the present invention are useful for regulating 
mammalian skin condition (espedally human skin, more especially human facial skin), 
including visible and/or tactile discontinuities in skin, signs of skin aging, and visible 
and/or tactUc discontinuities in skin associated with skin aging (including fine lines, 
wrinkles, large pores, surface roughness and other texture discontinuities associated 
with aged skin). Such regulation includes prophylactic and therapeutic regulation. 

Regulating skin condition involves topically applying to the skin a safe and 
effective amount of a composition of the present invention. The amount of the 
composition which is appUed, the frequency of application and the period of use wiU 
vary widely depending upon the level of vitamin B3 compound and/or other 
components of a given composition and the levd of regulation desired, e.g., in light 
of the level of skin aging present in the subject and the rate of further skin aging. 

In a preferred embodiment, the composition is chronically applied to the skin. 
By "chronic topical application' is meant continued topical application of the 
composition over an extended period during the subject's lifetime, preferably for a 
period of at least about one week, more preferably for a period of at least about one 
month, even more preferably for at least about three months, even more preferably 
for at least about six months, and more preferably still for at least about one year 
While benefits are obtainable after various maximum periods of use (e.g., five, ten or 
twenty years), it is preferred that chronic application continue throughout the 
subject's lifetime. Typically applications would be on the order of about once per day 
over such extended periods, however application rates can vary firom about once per 
week up to about three times per day or more. 

A wide range of quantities of the compositions of the present invention can 
be employed to provide a skin appearance and/or fed benefit. Quantities of the 
present compositions which are typically applied per application are, in mg 
composition/cm^ skin, torn about 0.1 mg/cm^ to about 10 mg/cm^. A particulariy 
usefiil application amount is about 2 mg/cm^. 

Regulating skin condition is preferably practiced by applying a composition in 
the form of a skin lotion, cream, cosmetic, or the like which is intended to be left on 
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the Skin for some esthetic, prophylactic, therapeutic or other benefit (i.e., a "leave- 
on" composition). After applying the composition to the skin, it is preferably left on 
the skin for a period of at least about 15 minutes, more preferably at least about 30 
minutes, even more preferably at least about 1 hour, most preferably for at least 
several hours, e.g., up to about 12 hours. 

The foUowing examples further describe and demonstrate embodimems 
within the scope of the present invention. The examples are given solely for the 
purpose of illustration and are not to be construed as limitations of the presem 
invention, as many variations thereof are possible without depaiting from the spirit 
and scope of the invention. 

Example 1 

A skin cream is prepared by conventional methods from the foUowing 
components. 





Ingredient (CTFA Name) 




PHASE A: 


Water U.S.P. 


57.31 




Disodhmi EDTA 


0.13 




Methyl Paraben 


0.25 




(Sycerin 


3.00 




Zinc Citrate 


1 00 


PHASES: 


Cetyl AJcohol 


0.56 




Stearyl Alcohol 


2.03 




Behenyl Alcohol 


0.22 




Steareth-21 (Brij 721) 


0.37 




Steareth-2 (Brij 72) 


1 10 




Distearyldimonium chloride (Varisoft TA- 
100) 


0.95 




Propylparaben 


0 10 




Polypropylene glycol- 1 5 stearyl ether 
(ArUmolE) 


3.25 


PHASE C: 


Polypropylene glycol- 15 steaiyl ether 
(ArlamolE) 


2.17 




titaimmi dioxide 


0.75 


PHASE D: 


Niacinamide 


5.00 




Citric acid 


0.19 
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water U S P 


I /.UU 




50Vp NaOH 




PHASE E: 


Benzvl Alcohol 






Silicone fluid (DC Q2 • 1401; 
cyclomethiconc/dimethiconol - 50/50 blend 


0.75 




dimethicone 10 est 


1.00 




polyethylene Low Density Beads 


1.00 


PHASE F: 


Fragrance 


0.10 


PHASE G: 


50% NaOH 


0.33 



Blend the A phase components with a suitable mixer (e.g., Tekmar model 
RW20DZM), heating while stirring to a temperamre of 70-80'C. Separately, blend 
the B phase components with a suitable mixer and heat with mixing to melt the 
components Separately, blend the C phase components and mill to obtain an 



5 acceptably smooth mixnire (e g., using a Tekmar T50 Mill). 

Add the C phase mixture to the B phase mixture and mix. Then add the 
resulting mix to the A phase mixture with mbdng, cool with a cold water bath and 
mill, then continue stirring. Remove the combination from the bath, with continued 
stirring, once the temperature reaches 40'*C. 
10 Separately, blend the D phase components by stirring until dissolved, then 

add this to the combination of A-C materials. 

Separately, blend the E phase components by mixing until smooth and 
continuous, then add this to the combination of the A-D materials. Add and mix the 
fragrance, then the NaOH Adjust the pH as necessary to 5.5. 
15 Apply the composition to a subjea*s wrinkled, aged, or photodamagcd facial 

skin at the rate of 2 mg composition/cm^ skin once or twice daily for a period of at 
least 3-6 months to reduce fine lines and wrinkles and improve skin sur&ce texture. 

Example 2 

An emulsion is prepared by conventional methods from the following 
20 components: 



Ingredient 


Weight % 


Silicone fluid (Dow Coming DC 34S) 


15.0 


Silicone fluid (Dow Corning E)C 3225C) 


2.5 


Silicone fluid (Goldschmidt Abil We09) 


2.5 


Water 


71.4 


Niacinamide 


5.0 


Tetrasodium EDTA 


0.1 
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Benzvl alcohol 


0.3 


Methyl paraben 


0.2 


Glycerin 


3.0 



r ^.^.^ cnargea with the water as follows 

add the glycerin and then niacin«nide to the water with stirring. Add to this mixture 
with stunng the methyl paraben dissolved in the benzyl alcohol. Add to this mixture 
with stirring the EDTA. 

Form the silicone phase in a separate suitable vessd by adding and stirring 
together the silicone fluids. 

Add the water phase to the silicone phase slowly with stirring to fonn the 

in 



emulsion 



Apply the resulting composition to a subject's wrinUed, aged or 
photodamaged facial skm at the rate of 2 mg composition/cm2 skin once or t^wice 
daily for a period of at least 3-6 months to reduce fine Unes and wrinkles and improve 
skin surface texture. 

Example 1 

A skin cream is prepared by conventional methods from the foUowing 
components. 



PHASE A: 



PHASE B: 
PHASE C: 



Ingredient (CTFA Name) 



Water U.S.? 
Disodium EDTA 



GIvcerin 



Cetyl hydroxy ethvl cellulose 
Methvl Parabe n 
Cetvl Alcohol 



Weight % 



63.96 
0.15 



0 IS 

0.25 
0.5 



Steaivl Alcohol 



0.5 



Behenyl Alcohol 



Cetvl ridnoleate 



0.5 
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r\jiy\ii\jyyi^tK wysAJi^ij MCaiYl cincr ( /MialTiOl C; 


1 AC 


PHASED: 


dimethicone 10 est rOow Coming) 


2 


PHASE E: 


Niacinamide 


5 




Water U S P 


10 


PHASE F: 


Bcnzvl Alcohol 


05 


PHASE G 


50% NaOH 


004 



* A C1-C30 monoesier or polyester of sugan and one or more caitnxyiic add moieues as descnbed 
herein, preferably a sucrose potyesier in which the degree of esterification is 7-8. and in which the 
fatty acid moieties are CIS mono- and/or di«unsaturated and behenic in a molar ratio of 
unsaturates:behenic of 1:7 to 3:5. more preferably the ociaester of sucxose in which there are about 7 



S behenic fatly acid moieties and about 1 oleic acid moiety in the molecule, e.g., sucrose ester of 
cottonseed oil fatty acids. 

Blend the A phase components with a suitable mixer (e.g., Tekmar model 
RW20DZM), heating while stirring to a temperature of about 70-80*'C. Add the 
cetyl hyroxy ethyl cellulose and methyl paraben with mixing at about 70-8O**C to melt 
10 the components. Separately, blend the C phase components and mill to obtain an 
acceptably smooth mixture (e.g., using a Tekmar T50 Mill). 

Add the C phase mixture to the above mixture and mix. Remove the 
combination from the bath, with continued stirring, once the temperature reaches 
about45^C. Add the dimethicone and mix. 
15 Separately, blend the E phase components by mixing until smooth and 

continuous, then add this to the above mixture. Add and nux in the benzyl alcohol, 
then the NaOH. Adjust the pH as necessary to 7. 

Apply the composition to a subjea's wrinkled, aged, or photodamaged facial 
skin at the rate of 2 mg composition/cm^ skin once or twice daily for a period of at 
20 least 3-6 months to reduce fine lines and wrinkles and improve skin surface texture. 

Example 4 

A skin cream is prepared by conventional methods from the following 
components. 





Component 


Weight % 


PHASE A: 


beniyl alcohol 


0.30 




methyl p-hydroxybenzoate (a.k.a. 
methylparaben) 


0.20 




ethanol 


3.00 


PHASE B: 


water 


60.60-61.35 




dtsodium EDTA 


0.50 
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glycerol 


10 00 




hcxvlene iiJvcol 


2 00 




niacinanude 


1 00 




tnethanoi amine 


0 0^ 




butylated hydroxytoluene 


0 10 


PHASE C: 


Dow CominR 345 Fluid 


12.50 




AbU WE^ 


2.50 




Dow Coming -3225C 


2.50 




petrolatum 


1.50 




retinol (10% in soybean oil) 


0.75.1.50 




fatty acid ester of sugar* 


1.00 



10 



IS 



* See Example 3 

Blend the A phase components with a suitable mixer (e.g.. Tekmar model 
RW20DZM). Blend the B phase components into the A phase with a suitable mixer. 
Separately, blend the C phase components until they are uniform. Add the C phase 
mixture to the A/B phase mixture, mix until uniform and emulsified, and then miU to 
obtain an acceptably smooth mixmre (e g., using a Tekmar T50 Mill). 

Apply the composition to a subjea's wrinkled, intrinsically aged, or 
photodamaged facial skin at the rate of 2 mg composition/cm2 skin once or twice 
daily for a period of at least 3^6 months to improve skin surfece texture, including 
diminishing fine lines and wrinkles. 

An altemaUve skin cream having reduced retinol levels can be prepared In the 
same manner from the above components wherein the retinol is added in an amount 
of 0.025% (0.25% of 10% retinol in soybean oil), quo sine to 100% with water, the 
amounts of the other components being as shown. 

White particular embodiments of the subject invention have been described, it 
win be obvious to those skiUed in the art that various changes and modifications to 
the subject invention can be made without departing from the spirit and scope of the 
invention. It is intended to cover, in the appended claims. aU such modifications that 
are within the scope of the subject invention. 
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What is claimed is: 

1. A method of regulating visible and/or tactile discontinuities in the texture of 
mammalian skin, characterized in that it comprises applying to the skin of a 
mammal a safe and effective amount of a composition comprising: 

(a) a safe and eflfective amount of an active for regulating said 
discontinuities, said active consisting essentially of a vitamin B3 
compound; and 

(b) a carrier for said active. 

2. A method of regulating manunalian skin pore size, characterized in that it 
comprises applying to the skin of a mammal a safe and eifective amount of a 
composition comprising: 

(a) a safe and effective amount of a vitamin B3 compound; and 

(b) a carrier for said vitamin B3 compound. 

3. A method of regulating skin condition, preferably regulating visible and/or 
tactile discontinuides in the texture of skin, more preferably regulating 
wrinkles, lines, and/or skin pore size, charaaerized in that it comprises 
applying to the skin of a mammal a safe and effeaive amount of a 
composition comprising: 

(a) a safe and effeaive amount, ranging from 2% to SVo, of a vitamin B3 
compound; 

(b) a safe and effective amount of a retinoid; and 

(c) a carrier for said vitamin B3 compound and said retinoid. 

4. The method of any of the preceding Claims wherein said vitamin B3 
compound is selected from niacinamide, derivatives of niadiuunide, non- 
vasodilating esters of nicotinic acid, and combinations thereof, preferably 
selected fix)m niacinamide, tocopherol nicotinate, and combinations thereof, 
more preferably niacinamide. 

5. The method of any of the preceding Claims wherein said vitamin B3 
compound is substantially free of salts of the vitamin B3 compound and/or is 
substantially uncomplexed. 
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The method of any of the preceding Claims wherein said carrier comprises a 
hydrophilic diluent. 

The method of any of the preceding Claims wherein said composition fiirther 
comprises a compound seleaed from the group consisting of 

(a) hydroxy adds, preferably salicylic acid; 

(b) desquamatory agents, preferably selected from zwitterionic 
surfactants; 

(c) sunscreens, preferably seleaed from zinc oxide, titanium dioxide, 
PARSOL 1789, PARSOL MCX. phoiyl benzimidazole sulfonic acid! 
octocrylene and combinations thereof; 

(d) anti-oxidants, preferably selected from esters of tocopherol; 
and combinations thereof 

The method of Claim 2 wherein said composition further comprises a 
retinoid, preferably selected from retinol. rettnyl palmitate, retinyl acetate, 
retinyl proprionate, retinal and combinations thereof more preferably selected 
from retinol, retinyl palmiute, and combinations thereof. 

A topical composition suitable for regulating skin condition, charaaerized.in 
that it comprises: 

(a) a safe and effective amount, ranging from 2% to 5%, of a vitamin B3 
compound, preferably selected from niacinamide, derivatives of niacinamide. 
non-vasodUating esters of nicotinic acid, and combinations thereof, more 
preferably selected from niacinamide, tocopherol nicotinate. and combinations 
thereof, most preferably niacinamide; said vitamin B3 compound preferably 
being substantially free of salu of the vitamin B3 compound and/or 
substantially uncomplexed; 

(b) a safe and effective amount, preferably from O.OlVo to 2%, of a 
retinoid, preferably sdeaed from retinol, retinyl pabnitate, retinyl acetate, 
retinyl proprionate, retinal and combinations thereof more preferably selected 
from retinol, retinyl palmitate, and combinations thereof, and 

(c) a carrio' for said vitanun B3 compound and said retinoid, said carrier 
preferably comprising a hydrophilic diluent 

The composition of Claim 9 wherein said composition further comprises a 
compound seleaed from the group consisting of: 
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(a) hydroxy acids, preferably salicylic acid; 

(b) desquamatory agents, preferably seleaed from zwinerionic 
surfactants; 

(c) sunscreens, preferably selected from zinc oxide, titanium dioxide, 
PARSOL 1789, PARSOL MCX phenyl benzimidazoie sulfonic acid, 
octocrylene and combinations thereof; 

(d) anti-oxidants, preferably seleaed from esters of tocopherol; 
and combinations thereof 
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